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© A recording medium, an apparatus for recording a moving image, an apparatus and a system for 
generating a digest of a moving image, and a method of the same. 



© A system for generating a digest of a moving image according to the present invention includes: a 
generating section for generating a moving image having a plurality of frames, and for generating an operation 
signal in response to an input received by the generating section during the generating of the moving image; a 
priority assigning section for assigning a priority to each of the plurality of frames as a function of the operation 
signal; a selecting section for selecting at least one image of a plurality of images corresponding to the plurality 
of frames, based on the priority; and an output section for outputting at least one image selected by the 
selecting section. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

5 The present invention relates to a recording medium, an apparatus for recording a moving image to the 
recording medium and an apparatus for generating a digest of the moving image in order to quickly and 
briefly see the contents of the moving image formed by a video camera or the like. Hereinafter, "a moving 
image" is referred to as a group of a plurality of static images corresponding to successive frames, 
regardless of an object being moving or not. 

2. Description of the Related Art: 

Conventionally, as a method for briefly grasping the contents of moving images recorded by a video 
camera or the like, there have been proposed a method in which images are displayed by using a rapid 

75 traverse operation of a video tape recorder (VTR) so that a prescribed number of frames are deleted at 
regular intervals, and a method in which images are displayed so that the reproduction speed can be 
manually controlled by using a variable speed reproduction operation of the VTR. However, according to the 
former method, the prescribed number of frames are deleted irrespective of the contents of the respective 
frames, so that there arises a problem in that necessary frames may be omitted and unnecessary frames 

20 may be displayed despite the user's intent. On the other hand, according to the later method, even though 
the images can be displayed according to the user's intent, a manual operation is required to be performed 
for a long time throughout the playback. 

Conventionally, as a method for generating digest images for a TV program, etc., there has been 
proposed a method in which the user previously sees all the recorded images and assigns a priority to each 

25 frame of the recorded images, as is disclosed in the Japanese Laid-Open Publication No. 3-90968. The 
priority is determined by the user's judgment. According to such a method, a digest of the images is 
displayed within a prescribed period of time. Herein, the priority means a degree of importance of each of 
the images based on the user's feelings. For example, the priority relates to the degree in which the user 
want to display the image as a digest compared with the other images and the degree in which the user 

30 want to display the image as a digest for a longer period of time. Even though such a method is useful for 
explaining the contents of the images to the other people, it is not useful to the user who want to know what 
kinds of contents the images have recorded. This is because the user can grasp the contents of the images 
when the user assigns a priority to each of the images. 

35 SUMMARY OF THE INVENTION 

A recording medium according to the resent invention includes: a moving image recording portion for 
recording a moving image having a plurality of cuts; and a management information recording portion for 
recording management information for managing the moving image recorded into the moving image 

40 recording portion; wherein the management information recording portion includes a first portion for storing 
first information indicating a position at which one of the plurality of cuts is changed to another one of the 
plurality of cuts in the moving image, and a second portion for storing second information indicating the 
priority of each of the plurality of cuts in the moving image. 

In one embodiment of the invention, the first information is an address on the recording medium, and 

45 the second information includes a time length of each of the plurality of cuts, and the degree of the change 
of the moving image within each of the plurality of cuts. 

In another aspect of the present invention, an apparatus for recording a moving image into a recording 
medium, includes: a management information generating section for receiving a moving image having a 
plurality of cuts, and for generating first information indicating the position at which one of the plurality of 

so cuts is changed to another one of the plurality of cuts in the moving image, and second information 
indicating the priority of each of the plurality of cuts in the moving image, based on the moving image; a 
first recording section for receiving the moving image, and for recording the moving image into a recording 
medium; and a second recording section for receiving the first information and the second information 
generated by the management information generating section, and for recording the first information and 

55 the second information into the recording medium. 

In one embodiment of the invention, the management information generating section includes: a cut 
change detecting section for detecting an image existing at a position where one of the plurality of cuts is 
changed to another one of the plurality of cuts in the moving image; a first detecting section for detecting a 
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time length of a cut including the detected image based on the detected image; a second detecting section 
for detecting the degree of the change of the moving image within a cut including the detected image 
based on the detected image; and a third detecting section for detecting an address on the recording 
medium where the detected image is recorded. 

5 In another aspect of the present invention, an apparatus for generating a digest of a moving image, 
includes an input section for inputting a desired time length of a digest of a moving image having a plurality 
of cuts; a receiving section for receiving management information for managing the moving image; an 
extracting section for extracting at least one cut from the plurality of cuts in the moving image, based on the 
desired time length and the management information; a determining section for determining the number of 

w frames to be reproduced for each of the cuts extracted by the extracting section, based on the desired time 
length and the management information; and a selecting section for selecting an image of a frame 
determined by the determining section for each of the cuts extracted by the extracting section. 

In another aspect of the present invention, a system for generating a digest of a moving image, 
includes: a generating section for generating a moving image having a plurality of frames, and for 

)5 generating an operation signal in response to an input received by the generating section during generating 
the moving image; a priority assigning section for assigning a priority to each of the plurality of frames as a 
function of the operation signal; a selecting section far selecting at least one image of a plurality of images 
corresponding to the plurality of frames, based on the priority: and an output section for outputting the at 
least one image selected by the selecting section. 

so In one embodiment of the invention, the generating section includes a camera, and the input is supplied 
to the generating section by the operator of the camera. 

In another embodiment of the invention, the system further includes: a section for recording the moving 
image having the plurality of frames and the priority corresponding to each of the plurality of frames into a 
recording medium; and a section for reading the moving image having the plurality of frames and the 

25 priority corresponding to each of the plurality of frames from the recording medium. 

In another embodiment of the invention, the system further includes: a section for recording the moving 
image having the plurality of frames and the operation signal into a recording medium; and a section for 
reading the moving image having the plurality of frames and the operation signal from the recording 
medium. 

30 In another embodiment of the invention, the priority assigning section includes: a section for storing a 
state of an image corresponding to a frame previous to an input current frame; a section for receiving an 
input operation signal, and determining the state of an image corresponding to the input current frame as a 
function of the input operation signal and the state of the image corresponding to the previous frame; and a 
section for determining the priority of the input current frame as a function of the state of the image 

36 corresponding to the input current frame. 

In another embodiment of the invention, the priority assigning section includes: a plurality of first priority 
determining sections, each of the plurality of first priority determining sections including a section for storing 
the state of an image corresponding to the frame previous to an input current frame, a section for receiving 
an input operation signal and for determining the state of an image corresponding to the input current frame 

40 as a function of the operation signal and the state of the image, corresponding to the previous frame, and a 
section for determining the first priority of the input current frame as a function of the state of the image 
corresponding to the input current frame; a weight calculating section coupled to each of the plurality of the 
first priority determining section, for calculating the weight for the first priority determined by each of the 
plurality of the first priority determining section; and a second priority determining section for determining 

45 the second priority of the input current frame based on the respective first priorities which are weighted by 
the weight calculating section. 

In another aspect of the present invention, a method for generating a digest of a moving image, 
includes the steps of: generating a moving image having a plurality of frames; generating an operation 
signal in response to an input during generating the moving image; assigning a priority to each of the 

so plurality of frames as a function of the operation signal; selecting at least one image of a plurality of images 
corresponding to the plurality of frames, based on the priority; and outputting the selected at least one 
image. 

In one embodiment of the invention, the priority assigning step includes the steps of: storing a state of 
an image corresponding to a frame previous to an input current frame; receiving an input operation signal, 
55 and determining the state of an image corresponding to the input current frame as a function of the input 
operation signal and the state of the image corresponding to the previous frame; and determining a priority 
of the input current frame as a function of the state of the image corresponding to the input current frame. 
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In another embodiment of the invention, the priority assigning step includes the steps of: (a) determin- 
ing a first priority corresponding to a current frame as a function of each of a plurality Of input operation 
signals; (b) calculating the weight for each of the first priorities obtained by step (a); and (c) determining a 
second priority corresponding to the current frame based on the first priorities weighted by the step (b). 

5 In another aspect of the present invention, an apparatus for recording a moving image into a recording 
medium, includes: a generating section for generating a moving image having a plurality of frames, and for 
generating an operation signal in response to an input received by the generating section during generating 
the moving image; a priority assigning section for assigning a priority to each of the plurality of frames as a 
function of the operation signal; a recording section for the moving image having the plurality of frames and 

io the priority assigned to each of the plurality of frames into a recording medium. 

In another aspect of the present invention, an apparatus for generating a digest of a moving image, 
includes: a priority assigning section for receiving an operation signal generated during generating a moving 
image having a plurality of frames, and assigning a priority to each of the plurality of frames as a function of 
the operation signal; a selecting section for receiving the moving image, and for selecting at least one 

js image of a plurality of images corresponding to the plurality of frames, based on the priority; and an output 
section for outputting at least one image selected by the selecting section. 

In another aspect of the present invention, an apparatus for generating a digest of a moving image, 
includes: a motion vector detecting section for receiving a moving image having a plurality of frames, and 
for detecting a motion vector between a predetermined number of frames of the plurality of frames; a 

20 calculating section for calculating at least one of the values of a zooming factor, the value of a rotation 
vector, a change degree of the zooming factor between the predetermined number of frames, and a change 
degree of the rotation vector between the predetermined number of frames, based on the motion vector; a 
shot breakpoint detecting section for detecting a shot breakpoint of the moving image, based on at least 
one of the value of the zooming factor, the value of the rotation vector, the change degree of the zooming 

25 factor between the predetermined number of frames and the change degree of the rotation vector between 
the predetermined number of frames; a selecting section for selecting at least one image of a plurality of 
images corresponding to the plurality of frames, based on the shot breakpoint; and an output section for 
outputting at least one image selected by the selecting section. 

In one embodiment of the invention, the moving image having a plurality of frames is recorded in a 

30 recording medium, and the motion vector detecting section includes a section for reading the moving image 
from the recording medium. 

In another embodiment of the invention, the calculating section includes a section for recording at least 
one of the values of the zooming factor, the value of the rotation vector, the change degree of the zooming 
factor between the predetermined number of frames, and the change degree of the rotation vector between 

35 the predetermined number of frames into a recording medium, and the shot breakpoint detecting section 
includes a section for reading at least one of the values of the zooming factor, the value of the rotation 
vector, the change degree of the zooming factor between the predetermined number of frames, and the 
change degree of the rotation vector between the predetermined number of frames from the recording 
medium. 

ao In another aspect of the present invention, a recording medium, includes: a moving image recording 
portion for recording a moving image; and a management information recording portion for recording at 
least one of the camera operation information obtained by detecting a camera operation made by the 
operator during the recording of the moving image by the use of a camera, image processing information 
obtained by processing the moving image, and sensing information obtained by detecting a recording 

45 condition during the recording of the moving image by the use of a sensor provided in the camera. 

In another aspect of the present invention, an apparatus for generating a digest of a moving image, 
includes: an information receiving section for receiving at least one of a camera operation information and 
an image processing information, the camera operation information being obtained by detecting a camera 
operation made by an operator during the recording of a moving image by the use of a camera, the image 

so processing information being obtained by processing the moving image; a static image extracting section 
for detecting the time period from the recording start to the recording end based on at least one of the 
camera operation information and the image processing information, and extracting at least one static image 
of a plurality of static images included in the moving image recorded during the time period from the 
recording start to the recording end based on at least one of the camera operations information and the 

55 image processing information; and an output section for outputting at least one static image extracted by 
the extracting section. 

In one embodiment of the invention, the information receiving section further receives a sensing 
information obtained by detecting a recording condition during the recording of the moving image by the 
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use of a sensor provided in the camera, and the static image extracting section extracts at least one static 
image of the plurality of static images included in the moving image recorded during the time period from 
the recording start to the recording end based on at least one of the camera operation information, the 
image processing information and the sensing information. 

5 In another aspect of the present invention, an apparatus for recording a moving image onto a recording 
medium, includes: an information acquiring section for acquiring at least one of a camera operation 
information and an image processing information, the camera operation information being obtained by 
detecting a camera operation made by an operator during the recording of a moving image by the use of a 
camera, the image processing information being obtained by processing the moving image; a specifying 

w section for detecting the time period from the recording start to the recording end based on at least one of 
the camera operation information and the image processing information, for specifying at least one static 
image of a plurality of static images included in the moving image recorded during the time period from the 
recording start to the recording end based on at least one of the camera operation information and the 
image processing information, and for generating information on the specified at least one static image; and 

75 a recording section for recording the moving image and the information on the specified at least one static 
image into a recording medium. 

In one embodiment of the invention, the information acquiring section further acquires a sensing 
information obtained by detecting a recording condition during the recording of the moving image by the 
use of a sensor provided in the camera, and the specifying section specifies at least one static image of the 

20 plurality of static images included in the moving image recorded during the time period from the recording 
start to the recording end based on at least one of the camera operation information, the image processing 
information and the sensing information. 

In another aspect of the present invention, a method for generating a digest of a moving image, 
includes the steps of: receiving at least one of a camera operation information and an image processing 

26 information, the camera operation information being obtained by detecting a camera operation made by an 
operator during the recording of a moving image by the use of a camera, the image processing information 
being obtained by processing the moving image; detecting the time period from the recording start to the 
recording end based on at least one of the camera operation information and the image processing 
information; extracting at least one static image of a plurality of static images included in the moving image 

30 recorded during the time period from the recording start to the recording end based on at least one of the 
camera operation information and the image processing information; and outputting the extracted at least 
one static image. 

In one embodiment of the invention, the receiving step includes receiving a sensing information 
obtained by detecting a recording condition during the recording of the moving image by the use of a 

35 sensor provided in the camera, and the extracting step includes extracting at least one static image of the 
plurality of static images included in the moving image recorded during the time period from the recording 
start to the recording end based on at least one of the camera operation information, the image processing 
information and the sensing information. 

Thus, the invention described herein makes possible the advantages of (1) providing a recording 

40 medium capable of be used when a digest of a moving image is generated and displayed, (2) providing an 
apparatus for recording a moving image into a recording medium capable of automatically generating a 
management information for managing a moving image and recording the management information into the 
recording medium, (3) providing an apparatus and a system for generating and displaying a digest of a 
moving image capable of reflecting the user's intent during the recording of the moving image, so that the 

46 contents of the moving image can be quickly and briefly grasped. 

These and other advantages of the present invention will become apparent to those skilled in the art 
upon reading and understanding the following detailed description with reference to the accompanying 
figures. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a recording medium according to a first example of the present invention. 

Figure 2 shows an example of a moving image including a plurality of frames. 

Figure 3 shows a recording medium according to a second example of the present invention. 
55 Figure 4 is a block diagram showing a structure for an apparatus for recording a moving image 
according to a third example of the present invention. 

Figure 5 is a block diagram showing structures for a cut-change detecting section and an inner cut 
image change degree detecting section according to the third example. 
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Figure 6 is a block diagram showing another structure for the cut-change detecting section according to 
the third example. 

Figure 7 is a block diagram showing a structure for an apparatus for generating a digest of a moving 
image according to a fourth example of the present invention. 
5 Figure 8 is a block diagram showing a structure for a system for generating a digest of a moving image 
according to a fifth example of the present invention. 

Figure 9A is a block diagram showing a structure for a part of the system according to the fifth 
example. 

Figure 9B is a block diagram showing a structure for another part of the system according to the fifth 
70 example. 

Figure 10 is a view for illustrating a relationship between image data, priority and frame number. 
Figure 11 A is a block diagram showing a structure of a part of the system according to the fifth 
example. 

Figure 11 B is a block diagram showing a structure of another part of the system according to the fifth 
15 example. 

Figure 12A is a mode transition view with respect to a recording button group. 
Figure 12B is a mode transition view with respect to a zooming button group. 
Figure 13 is a block diagram showing a structure for a priority assigning section. 
Figure 14 is a view for illustrating how the priority of a mode is changed by a number of successive 
20 frames. 

Figure 15 shows the relationship between the mode and the number of the successive frames. 

Figures 16A and 16B show a case where a priority of a START/STOP button and that of a zooming 
button are not overlapped with each other and a case where they are overlapped with each other. 

Figure 17 is a block diagram showing a structure for a priority assigning section. 
26 Figure 18 is a block diagram showing a structure for an apparatus for generating a digest of a moving 
image according to an sixth example of the present invention. 

Figure 19A is a view showing the position of a lattice point for detecting a motion vector in the motion 
vector detecting section according to the sixth example. 

Figure 19B is a view showing representative points with respect to the lattice point of Figure 19A. 
30 Figure 20 is a block diagram showing a structure for a motion vector detecting section according to the 
sixth example. 

Figure 21 shows the relationship between an imaging plane of a camera and an object. 

Figure 22A is a view for illustrating the change of the relationship between the image plane of the 
camera and the object during a zooming operation. 
35 Figure 22B is a view for illustrating the change of the relationship between the image plane of the 
camera and the object during a tilting operation. 

Figure 23A is a block diagram showing a structure for a shot breakpoint detecting section according to 
the sixth example. 

Figure 23B is a block diagram showing a structure for another shot breakpoint detecting section 
40 according to the sixth example. 

Figure 24A is a view for illustrating the zooming factor f and a change amount thereof. 
Figure 24B is a view for illustrating the x component px of a rotation vector P and the change amount 
thereof. 

Figure 24C is a view for illustrating the y component py of the rotation vector P and the change amount 
46 thereof. 

Figure 24D is a view for illustrating points of shot breakpoints. 

Figure 24E is a view for illustrating the period of time for an image to be selected as a digest image. 
Figure 25 is a block diagram showing a structure for a digest display control section according to the 
sixth example. 

so Figure 26 shows a recording medium according to a seventh example of the present invention. 

Figure 27 shows a structure for an apparatus for generating a digest of a moving image according to an 
eighth example of the present invention. 

Figure 28 shows a structure for a representative image information extracting section according to an 
ninth example of the present invention. 
55 Figure 29 is a block diagram showing another structure for a frame difference value detecting section 
shown in Figure 28. 

Figure 30 shows a structure for an apparatus for recording a moving image according to a tenth 
example of the present invention. 
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Figure 31 shows a structure for a representative image extracting section according to a tenth example 
of the present invention. 

Figures 32A to 32E show waveforms of signals generated by the gate signal generating section 
according to the tenth example. 
5 Figure 33 shows a structure for a representative image extracting section according to a tenth example 
of the present invention. 

Figure 34 shows a structure for another representative image extracting section according to a tenth 
example of the present invention. 

Figure 35 shows a example of a moving image including a plurality of shots. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the present invention will be described by way of illustrating examples. 
15 Example 1 

Figure 1 shows a recording medium according to a first example of the present invention. The 
recording medium is, for example, an optical disk 1. The optical disk 1 includes a plurality of tracks 2 for 
recording a moving image and at least one track 3 for recording management information for managing the 

20 moving image recorded in the optical disk 1. Track 3 includes a portion for recording a positional 
information indicating the position at which a cut is switched to another cut in the moving image and the 
priority information indicating the degree of priority of each cut included in the moving image. For example, 
the positional information include a "cut-change address" of the tracks 2 of the optical disk 1. The priority 
information includes a "cut priority" and an "inner cut priority". The terms of the "cut-change address", the 

25 "cut priority" and the "inner cut priority" are defined in the next paragraph. 

As is shown in Figure 2, the moving image consists of a plurality of frames of static images, each of 
which is recorded as an analog signal or a digital signal in the tracks 2 of the optical disk 1. "A cut" is 
defined as a group of successive static images from a frame at which an input of a recording start is 
received by the imaging device to a frame at which an input of a recording end is received by the imaging 

30 device. "A cut-change image" is defined as a frame of static image at which a cut is switched to another 
cut. For example, in Figure 2, it is assumed that a first cut representing a mountain consists of frames (1) to 
(3), a second cut representing a human body consists of frames (4) to (7), and a third cut representing a car 
consists of frames (8) and (9). In this case, the frames (4) and (8) are cut-change images, respectively. The 
contents of images are changed between the frames (3) and (4), and are changed between the frames (7) 

35 and (8). An address of the tracks 2 at which the cut-change image is recorded is hereinafter referred to as a 
"cut-change address". A length of a cut, i.e. the number of frames of a cut, is hereinafter referred to as a 
"cut priority". For example, in Figure 2, the cut priorities of the first, second and third cuts are 3, 4 and 2, 
respectively. The degree of the change within a cut is hereinafter referred to as an "inner cut priority". For 
example, the inner cut priority is represented by a mean value of the differences between frames included 

40 in the same cut. Specifically, the inner cut priority is obtained by calculating the difference in a signal 
between the frames for each of corresponding pixels, by summing up the difference over all corresponding 
pixels so as to be the summed up difference as a frame difference value, and by calculating the mean 
value of the frame differences value for all adjacent frames included in the same cut. Such an inner cut 
priority represents an average degree of the change of images between the frames in a cut. Accordingly, a 

45 cut having a higher degree of the change of images means a cut in which the frames of images are 
changed in motion more drastically. The cut-change address, the cut priority and the inner cut priority are 
recorded in track 3 of the optical disk 1. 

By recording the management information to the recording medium, it makes possible to easily access 
a moving image recorded in the recording medium. For example, if only cuts having a prescribed value or 

so more of the cut priority are selected from a moving image based on the management information and the 
selected cuts are displayed in a display apparatus, then one can quickly and briefly see the contents of the 
moving image which is recorded in the recording medium. In addition, one can easily find out the desired 
scene among the moving images based on the selected cuts. This is because a cut having a large value of 
the cut priority can be considered to be representative of the contents of the entire moving image. Thus, 

55 one can roughly see the contents of the entire moving image, for example, by extracting one frame from 
each cut having a large value of the cut priority and by displaying the extracted frames in a display 
apparatus. Further, if only cuts having a prescribed value or more of the inner cut priority are selected from 
a moving image based on the management information and the selected cuts are displayed in a display 
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apparatus, then one can know the portion where the contents of images are drastically changed in motion 
among the moving image recorded in the recording medium. 

As is described above, the recording medium of the first example of the present invention includes a 
portion for recording a management information for managing a moving image recorded in the recording 
5 medium, so that a user can readily find a desired scene. 

In the present example, the inner cut priority is represented by a mean value of the differences between 
frames in the same cut, and the differences between the frames are determined on the basis of the 
luminance values of the corresponding pixels between the frames. However, the inner cut priority may be 
obtained without using the differences between the frames nor the luminance values. For example, if a 
w screen is divided into a plurality of blocks, and a motion vector for each of the plurality of blocks is 
calculated, the degree of variance of the motion vectors can be used as the inner cut priority. 

In the present example, the record medium is an optical disk. However, the recording medium 
according to the present invention is not limited to the optical disk. The present invention is also applicable 
to other types of recording mediums such as a solid memory like IC, a magnetic tape, or the like. 

15 

Example 2 

Figure 3 shows a recording medium according to a second example of the present invention. The 
recording medium includes a first recording medium for recording a moving image and a second recording 

20 medium for recording a management information for managing the moving image recorded in the first 
recording medium. The first and second recording mediums are separated each other, which is different 
from the first example of the present invention. For example, as shown in Figure 3, the recording medium 
includes an optical disk 4 for recording a moving image, an IC memory 5 for recording a management 
information for managing the moving image recorded in the optical disk 4, and a cartridge 6 for housing the 

25 optical disk 4 and the IC memory 5. The management information to be recorded in the IC memory is the 
same as that of the first example, and the description thereof is omitted. 

According to the recording medium of the present example, the management information is recorded in 
the medium other than the medium for recording the moving image information, thereby making it possible 
to access the moving image quickly when the recorded moving image is reproduced. 

30 

Example 3 

Figure 4 shows a configuration of an apparatus for recording a moving image according to a third 
example of the present invention. The apparatus includes an input section 7, an image signal processing 

35 section 8, a moving image recording section 9, a cut-change detecting section 10, a cut length detecting 
section 11, an inner cut-change degree detecting section 12, an address detecting section 13, and a 
management information recording section 14. 

An operation of the apparatus having the above configuration will be described below. A signal 
representing a moving image is input to the input section 7. The input signal is conveyed to the image 

40 signal processing section 8 and the cut-change detection section 10. The image signal processing section 8 
modulates the input signal into a signal which is suitable for a recording medium. The modulated signal is 
recorded in the recording medium by the moving image recording section 9. The cut-change detecting 
section 10 receives the input signal and detects a cut-change image at which a cut is changed into another 
cut in the moving image based on the input signal. A detecting signal representing a position of the cut- 

45 change image in the moving image is supplied to the cut length detecting section 11, the inner cut-change 
degree detecting section 12 and the address detecting section 13, respectively. The cut length detecting 
section 11 detects the length of a cut in response to the detecting signal. The length of a cut is determined 
by counting the number of frames included in the cut. The inner cut-change degree detecting section 12 
detects the degree of the change between the frames included in the cut in response to the detecting 

50 signal. The address detecting section 13 detects the address of the recording medium at which the cut- 
change image detected by the cut-change detecting section 10 is recorded in response to the detecting 
signal. The management information recording section 14 records the length of the cut, the degree of the 
change and the address of the cut-change image in the recording medium as a management information for 
managing the moving image recorded in the recording medium. 

55 Next, a further detail configuration of the cut-change detecting section 10 and the inner cut-change 
degree detecting section 12 will be described with reference to Figure 5. The cut-change detecting section 
10 includes a frame memory 101 for delaying an input signal representing a moving image by one frame, a 
difference detecting section 102 for calculating the difference between successive frames, and a cut-change 
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judging section 103 for judging whether a cut-change occurs or not by comparing the difference between 
the successive frames within a predetermined value. The cut-change judging section 103 judges that a cut- 
change occurs if the difference between the frames is equal to, or greater than the predetermined value. 
The inner cut-change degree detecting section 12 includes the frame memory 101 for delaying the input 

5 signal by one frame, the difference detecting section 102 for calculating the difference between successive 
frames, an addition section 121 for summing up the differences between the frames in the same cut, and an 
average section 122 for calculating the mean value of the summed differences between the frames in the 
same cut by dividing the sum of differences between the frames obtained by the adding section 121 by the 
number of frames detected by the cut length detecting section 11. For example, a luminance value and rgb 

w value can be used as a signal for calculating the difference between the successive frames. By providing 
the configurations shown in Figure 5, the cut-change detecting section 10 judges that a cut-change occurs 
at the portion where the difference of the adjacent frames is large, since it is likely to greatly change the 
contents of the adjacent frames at that portion. The inner cut-change degree detecting section 12 calculates 
the mean value of the summed differences between the successive frames within the cut as the degree in 

75 the change between the successive frames. 

Figure 6 shows another configuration of the cut-change detecting section 10. In Figure 6, the cut- 
change detecting section 10 includes a color histogram detecting section 104 for detecting a color 
histogram of an input signal representing a moving image for every frame, a histogram memory 105 for 
recording the detected color histogram, a histogram difference detecting section 106 for detecting the 

20 difference of color histograms between the respective successive frames, and a cut-change judging section 
107 for judging whether a cut-change occurs or not by comparing the difference of the color histograms 
between the successive frames within a predetermined value. The cut-change judging section 107 judges 
that a cut-change occurs if the difference of the color histograms between the frames is equal to, or greater 
than the predetermined value. In the cut-change detecting section 10 shown in Figure 6, a color histogram 

25 in a frame is used as a signal for detecting a cut-change, so that the cut-change detecting performance will 
not be affected by the change between the frames. 

Thus, according to the apparatus for recording a moving image mentioned above, the management 
information for managing the moving image is automatically generated from the input moving image and is 
recorded into a recording medium at the same time when the moving image is recorded into the recording 

30 medium. Specifically, the apparatus automatically detects a cut-change image among the moving image, 
detects the address of the recording medium at which the cut-change image is recorded, the time length of 
each cut, and the degree of the change between the frames in each cut, and records the address of the 
cut-change, the time length of each cut and the degree of the change between frames in each cut into the 
recording medium as managing information. This makes it possible to add the management information to a 

35 large amount of moving image data without any human help or assistance. 

Example 4 

Figure 7 shows a configuration of an apparatus for generating a digest of a moving image according to 

40 a fourth example of the present invention. The apparatus includes a time length input section 16, a 
management information reading section 17, a cut extracting section 18, a reproduced frame number 
decision section 19, and a reproduced image retrieval section 20. 

Next, the operation of the apparatus having the above configuration will be described. A management 
information for managing a moving image, as well as the moving image, is recorded in a recording medium 

45 15, as described in the first and second examples. 

The apparatus generates a digest of a moving image having arbitrary time length specified by a user 
based on the management information. The management information reading section 17 reads a manage- 
ment information from a recording medium. Alternatively, the management information reading section 17 
may receive the management information from any device such as an imaging device instead of reading 

so the management information from the recording medium. The management information includes an address 
at which cut-change images is recorded, the length of a cut and the degree of the change in a cut. 

The desired time length of a digest of the moving image is input to the time length input section 16. 
The input time length is conveyed to the cut extracting section 18 and the reproduced frame number 
decision section 19. The cut extracting section 18 extracts at least one cut from the plurality of cuts 

55 included in the moving image based on the management information and the input time length. The 
reproduced frame number decision section 19 determines the number of frames to be reproduced for each 
of the extracted cuts based on the management information and the input time length. Finally, the 
reproduced image retrieval section 20 retrieves frames for each of the cuts extracted by the cut extracting 
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section 18 from the recording medium 15 in accordance with the number of frames to be reproduced for 
each of the extracted cuts determined by the reproduced frame number decision section 19. 

Hereinafter, the operations of the cut extracting section 18 and the reproduced frame number decision 
section 19 will be described in detail. Herein, n denotes the number of cuts included in the moving image 
s which is recorded in the recording medium, T (sec.) denotes the time length input to the time length input 
section 16 by the user, and m denotes the minimum number of frames of respective cuts required to be 
seen as a animated film. 

As a first case, it is assumed that the input time length T is short. Specifically, it is assumed that the 
input time length T satisfies the following relationship shown in the equation (1 ). 

w 

TSn.m-t (1) 

wherein, t denotes the time interval between respective two frames. 

In this case, if the cut extracting section 18 extracts m frames from each of cuts included in the moving 
/5 image, the time length of a digest consisting of the extracted frames would exceed the input time length T. 
In order to restrict the time length of the digest within the input time length T, the cut extracting section 18 
determines the number of cuts n' to be extracted in accordance with the following equation (2). 

n' = T/(m.t) (2) 

20 

If the number n' is not an integral value, the number n' is rounded up or down so as to be an integral 
value. 

The cut extracting section 18 determines the number n' in accordance with the equation (2), and then 
extracts n' cuts which have a longer time length from the n cuts included in the moving image in the order 

25 from a cut having the longest time length to a cut having the shortest time length, based on the 
management information which is read from the recording medium 15. The reproduced frame number 
decision section 19 determines to make the number of frames to be reproduced for each of the extracted n' 
cut to be m. Then, the reproduced image retrieval section 20 retrieves m frames of the respective n' cuts 
from the recording medium 15 based on addresses of n' cut-change images extracted by the cut extracting 

30 section 18. 

As a second case, it is assumed that the input time length T is long. Specifically, it is assumed that the 
input time length T satisfies the following relationship shown in the equation (3). 



In this case, even if the cut extracting section 18 extracts m frames from each of the n cuts included in 
the moving image, the time length of a digest consisting of the extracted frames is shorter than the input 
time length T. Accordingly, the number of frames m' to be further extracted from the n cuts is determined 
in accordance with the following equation (4). 



The reproduced frame number decision section 19 determines the number m' in accordance with the 
equation (4), and then determines the number of frames m,' to be reproduced for each of the n cuts, in 
45 accordance with the following equation (5). 



rt^' - m + m* •x i /5*x 1 ... (5) 

50 I* 1 

wherein, i denotes an identifier to identify each cut, and X| denotes the degree of the image change 
within the ith cut. If the number mi' is not an integral value, the number mi' is rounded up or down so as to 
be an integral value. Then, the reproduced image retrieval section 20 retrieves m, frames of the respective 
55 n cuts from the recording medium 15 based on the addresses of the n cut-change images extracted by the 
cut extracting section 18. 

According to the apparatus of this example of the present invention, it is possible to automatically 
generate a digest having a time length desired by the user for a rapid traverse operation, based on the 
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input desired time length of the digest and the management information. 
Example 5 

5 Figure 8 shows a configuration of a system for generating a digest of a moving image according to a 
fifth example of the present invention. The system calculates the priority of each frame and records the 
priority in a recording medium during making a moving image by the use of a camera. Then, the system 
selects at least one frame of the frames included in the moving image based on the priority recorded in the 
recording medium and displays images corresponding to the selected frames as a digest of the moving 

jo image. For this reason, first the operation of the system in making a moving image will be described with 
reference to Figure 9A and the second operation of the system in displaying a digest of the moving image 
will be described with referring to Figure 9B. 

Figure 9A shows a part of the configuration of the system for generating a digest of a moving image. 
This part calculates the priority of each frame and records the priority in a recording medium during making 

is a moving image by the use of a camera. 

In Figure 9A, the system includes a camera 201 for outputting a video signal, a vertical/horizontal scan 
synchronous signal, and a button input signal corresponding to a button operation of the camera 201, and a 
priority assigning section 205 for assigning a priority to each of frames in the moving image based on the 
button input signal from the camera 201. 

20 The video signal and a vertical/horizontal scan synchronous signal may be received from an imaging 
device. The button input signal is, for example, a signal corresponding to a recording start operation or a 
zooming operation. Hereinafter, it is assumed that the button input signal has a value of 1 when the button 
is pressed so as to be in the ON-state, while the button input signal has a value of 0 when the button is not 
pressed so as to be in the OFF-state. A method for assigning a priority to each frames will be described 

25 later. 

A database 202 includes two recording mediums. One is a moving image recording medium 203 for 
recording the video signal and the synchronous signal output from the camera 201. The other is a priority 
recording medium 204 for recording the priority output from the priority assigning section 205. The 
database 202 has the function of recording data into the recording mediums as well as the function of 

30 reading the recorded data from the recording mediums. 

Figure 10 schematically shows the relationship between the image data and the priority corresponding 
to the image data. In Figure 10, the frame number (F) represents an identifier for identifying each frame 
included in the moving image. For example, the frame number (F) is a serial number of the frames. The 
image data corresponding to each frame is recorded on the moving image recording medium 203. The 

35 priority corresponding to each frame is recorded on the priority recording medium 204. 

Figure 9B shows a part of the configuration of the system for generating a digest of a moving image. 
This part displays a digest of the moving image based on the priority corresponding to each frame. The 
database 202, the moving image recording medium 203, and the priority recording medium 204 are the 
same as those of Figure 9A. 

40 When a START/STOP input section 210 receives an instruction for a start of displaying a digest of the 
moving image, the frame number of the priority to be processed in the priority recording medium 204 is 
made to meet the frame number of the video signal to be processed initially in the moving image recording 
medium 203. The image selecting section 211 specifies at least one frame of the frames in the moving 
image based on the priority, and selects at least one image corresponding to the specified frame of all 

45 images included in the moving image. The output section 215 displays the selected images as a digest of 
the moving image. The output section may be a display or a printer. 

Hereinafter, the processing at the image selecting section 211 will be described in detail. 
The priority corresponding to each frame is input to the image selecting section 211. A judg- 
ment/synchronous section 214 compares the input priority with a threshold value. The threshold value is 

so stored in a threshold value memory section 213. When a priority corresponding to a current frame is higher 
than the threshold value, the judgment/synchronous section 214 selects an image corresponding to the 
current frame of all images in the moving image. The selected image is conveyed to the output section 215. 
If the threshold value is set to a higher value, the number of the selected images is decreased, whereas if 
the threshold value is set to a lower value, the number of the selected images is increased. Thus, the level 

55 of the threshold value can be used as a measure for reducing the amount of information. Only the images 
corresponding to the priority higher than the threshold value are displayed as a digest of the moving image. 
Then, the judgment/synchronous section 214 transmits a response signal to the database 202 so as to ask 
the database 202 to output a video signal and a priority corresponding to the next frame. The operation 
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mentioned above is one cycle of the operation with respect to the current frame of image. By repeating 
such a cycle for each of the frames until the START/STOP input section 210 receives an instruction to stop 
displaying the digest, the selected images are displayed as a digest of the moving image. Further, the 
output section 215 may be a recording device for recording a digest of the moving image instead of 
5 displaying the digest or printing the digest. 

In order to change the threshold value, a threshold value changing section 212 may be provided in the 
image selecting section 211. The threshold value changing section 212 receives a new threshold value and 
changes the threshold value stored in the threshold value memory section 213 into the new threshold value. 

Thus, according to the system of this example of the present invention, it is possible to automatically 
w display a digest of the moving image by determining the priority of the respective images based on the 
button input signal during the recording operation. 

In the present example, only the images that each have a higher priority are selected and displayed in 
the sequence order. Alternatively, when a screen is divided into a plurality of blocks, the images each 
having a higher priority may be displayed on respective blocks simultaneously, and when those blocks are 
js different to each other in size, the images each having a higher priority may be displayed so that the 
images each having a higher priority are allocated to larger blocks, and the like. 

In the present example, the priority is calculated during recording a video signal. However, the same 
effects can be obtained when the button input signal is recorded during recording a video signal, and then 
the priority is calculated on the basis of the recorded button input signal during the reproduction of a digest 
20 of the moving image. Such an example will be described below with referring to Figures 11A and 11B. 

Figure 11A shows a part of another configuration of the system for generating a digest of a moving 
image. This part records a button input signal on a recording medium during the recording of the moving 
image. A camera 201 and a moving image recording medium 203 are as the same components as those 
shown in Figure 9A. 

25 The system includes a camera 201 for outputting a video signal, a synchronous signal, and a button 
input signal. The video signal and the synchronous signal may be received from an imaging element. A 
database 202 includes two recording mediums, a moving image recording medium 203 for recording the 
video signal and the synchronous signal from the camera 201, and a button input signal recording medium 
206 for recording the button input signal and the synchronous signal. 

30 Figure 11B shows a part of another configuration of the system for generating a digest of a moving 
image. This part determines the priority for each of the frames based on a button input signal recorded in 
the button input signal recording medium 206, and then displays a digest of the moving image based on 
the priority. A START/STOP input section 210, a moving image recording medium 203, an image selecting 
section 211, and an output section 215 are the same components as those of Figure 9B. A priority 

36 assigning section 205 is the same component as that of Figure 9A. 

The operation of the system in displaying a digest of the moving image will be described below. When 
the START/STOP input section 210 receives a signal for the start of displaying a digest, the frame number 
of the button input signal to be processed in the button input signal recording medium 206 is made to meet 
the frame number of the video signal to be processed initially in the moving image recording medium 203. 

40 The priority assigning section 205 assigns a priority to each of frames based on the button input signal 
which is recorded on the button input signal recording medium 206. Then the image selecting section 211 
specifies at least one frame of all of the frames in the moving image based on the priority, and selects 
images corresponding to the specified frames as a digest of the moving image, in the same manner as 
mentioned above. The selected images as a digest of the moving image are displayed by the output 

45 section 215 such as a display. 

Thus, according to the system of this example of the present invention, a digest of the moving image 
can be displayed by recording the button input signal during recording a video signal and by determining 
the priority during reproducing the digest. 

Hereinafter, in order to clarify how to assign a priority to each of the frames in the priority assigning 

so section 205 shown in Figures 8, 9A and 11B, the principle of assigning a priority to each of the frames 
based on a button input signal will be described below. 

The video camera is provided with various buttons such as a recording button, zooming button, fade 
button, focus button, exposure button, white balance button, shutter speed button, etc. It is possible to 
assume the user's intent in recording a moving image by detecting which button is pressed. The user's 

ss intent is, for example, directed to an image which the user considers very important in recording the image 
and a cut-change image at which a cut is changed into another cut. If it is detected that the START/STOP 
button or the fade button has been pressed, it is clear that a cut is changed. If it is detected that the 
zooming button is in the ON-state, it is assumed that the user is adjusting an angle of view. If an object is 
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imaged in a close-up after the angle of view is set, there is a strong likelihood that the user considers the 
image of the object very important. 

In order to make a digest for quickly and briefly seeing the contents of a moving image, there is a 
method in which only important images are displayed and another method in which more important images 

5 are displayed for a longer time. In order to make a digest including all cuts of the moving image, for 
example, there is a method in which images are extracted from each of the cuts for a prescribed period of 
time and the extracted images are displayed. Any one of these methods can be realized by adjusting the 
priority assigned to each of the frames in the moving image. In the case where only images having a 
priority of not less than a prescribed value are displayed as is done in the image selecting section 211 of 

w Figure 9B, if a more important image is assigned to a higher priority, it becomes easy to display the 
important image, whereas it becomes very difficult to display a non-important image. 

As is described above, if the state of image such as an important image and a cut-change image is 
assumed based on the button operations by the user, and a method of displaying a digest is determined, a 
digest by which the contents of the moving image is quickly and briefly seen will be obtained. 

15 Table 1 shows the relationship between button operations and the state of images, and the relationship 
between the state of images and the priorities. With reference to Table 1 , a method for assigning priority to 
each of frames based on the button operations will be described. In Table 1 , the buttons are classified into 
two groups: a recording button group including the recording button by which the cut-change can be 
detected, and a zooming button group including the zooming button by which the important images can be 

20 detected. 
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The two groups each have a different number of button input signals. Specifically, a button in the 
recording button group generates two patterns of button input signals. This is because the button in the 
55 recording button group is a single input button and is in either the ON-state or the OFF-state. Herein, when 
the input button is in the ON-state, the state of an image is in a state of the adjustment of the image. Just 
after the input button is changed from the ON-state to the OFF-state, the state of the image is in a state of 
the cut-change. A button in the zooming button group generates more patterns of button input signals. This 
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is because the button in the zooming button group has two input buttons and each input button is in either 
the ON-state or the OFF-state with the combinations. One input button of the zooming button group is 
called a set button such as a zooming-in button and a serial shooting setting button. The other input button 
of the zooming button group is called a release button such as a zooming-out button and a serial shooting 
5 releasing button. However, generally, both of the set buttons and the release buttons would not be in the 
ON-state, therefore, there are three kinds of input patterns as follows: 

ON-state of the set button, 

ON-state of the release button, and 

OFF-state 

w Herein, when the set button is in the ON-state, the state of the image is in a state of the adjustment of 
the image. When the release button is in the ON-state, the state of the image is also in a state of the 
adjustment of the image. During a period from the end of the ON-state of the set button to the start of the 
ON-state of the release button, the state of the image is in a state of an important image. 

As mentioned above, the state of the image is assumed from the button input signal. The state of the 

15 image includes a state of the cut-change, state of the adjustment of the image and a state of the important 
image. 

It will be described below how a priority is determined in accordance with the state of the image. 
The priority of an image which is recorded during the adjustment of the angle of view is made lower so 
as to be omitted from displaying a digest. On the other hand, the priority of an important image is made 
20 higher so as to be selected as a digest of the moving image. In order to make a digest including all cuts, a 
prescribed number (TH) of images after the cut-change are supplied with higher priority so that at least the 
first images of the respective cuts are displayed. The priority of images other than the cut-change image, 
the image during the adjustment of the angle of view, and the important image are made at 0. 

Hereinafter, a period of the image during which a priority is assigned to frames by the use of the same 
26 rule is referred to as "a mode". It will be described how the priority is assigned to frames as follows: 
The recording button group (three modes of A, B and C below): 
A: ON mode (the button is in the ON-state: the state of the adjustment an image; priority P < 0) 
B: cut mode (a period Of time of TH frames starting from a cut-change image; priority P > 0) 
C: normal mode (others; priority P = 0) 
30 The zooming button group (four modes of A, B, C and D below): 

A: set-ON mode (the set button is in the ON-state: the state of the adjustment of an image; priority P < 
0) 

B: release-ON mode (the release button is in the ON-state: the state of the adjustment of an image; 
priority P < 0) 

35 C: important mode (the state of important image such as close-up shots; priority P > 0) 
D: normal mode (others; priority P = 0) 

Hereinafter, the method for assigning a priority to frames will be described more concretely with 
reference to Table 1, Figures 12A and 12B. Figure 12A shows a mode transition of images with respect to 
the recording button group. Figure 12B shows a mode transition of images with respect to the zooming 
40 button group. 

As is seen from Figures 12A and 12B, the mode of the currently processed image can be determined 
from the followings items: 

(1 ) a mode of the previous frame, 

(2) an ON or OFF state of the button, and 

45 (3) the number of frames by which the same cut mode lasts (only in a case of the recording button 
group). 

As is described above, the current mode of the image is determined in accordance with the procedure 
of the mode transition of the image shown in Figures 12A and 12B, and the priority of the image is set so 
as to correspond to the mode. Thus, the priority of respective images can be determined from the button 
so input signal. 

Figure 13 shows a configuration of the priority assigning section 205 for assigning a priority to each of 
the frames in the moving image based on the button in put signal in the recording button group according 
to the above-mentioned principle. The priority assigning section 205 includes a state detecting section 220 
for determining the mode of a current frame, and a priority determination section 224 for generating a 
55 priority as a function of the mode determined by the state detecting section 220. The state detecting 
section 220 includes a mode accumulating section 221, a mode judging section 222, and a counter 223. 

First, the operation of the state detecting section 220 will be described. 
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The mode accumulating section 221 stores a mode of an image corresponding to the previous frame. A 
counter 223 stores the number (Fc) of frames by which the same mode lasts. The mode of the image 
corresponding to the previous frame and the number Fc are supplied to the mode judging section 222. 
Initially, the mode accumulating section 221 is set to a normal mode, and the counter 223 is set to 0. 

5 The mode judging section 222 receives an button input signal from the camera 201, and determines the 
mode of the image corresponding to the current frame based on the button input signal, the state of the 
image corresponding to the previous frame and the number Fc in accordance with the state transition 
shown in Figure 12A. After determining the mode of the image corresponding to the current frame, the 
mode stored in the mode accumulating section 221 is updated. Furthermore, the mode judging section 222 

10 resets the number Fc to 0 when the mode is changed, and increments the number Fc one by one for every 
frame as long as the same mode lasts. 

The priority determination section 224 determines the priority corresponding the current frame as a 
function of the mode of the image corresponding to the current frame determined by the mode judging 
section 222. Specifically, the priority P is determined using a function K as follows: 

75 

P = K(M) 

wherein, M denotes the current mode, and K denotes, for example, a function with which P is converted 
to be -1 if the ON mode, 0 if the normal mode, and 1 if the cut mode. 
20 In order to assign a priority to each of the frames based on an button input signal in the zooming button 
group, the configuration of the priority assigning section 205 shown in Figure 13 may be modified to the 
following manners: 

(1) the procedure shown in Figure 12A in the mode judging section 222 may be modified into a 
procedure shown in Figure 12B, and 
26 (2) the counter 223 shown in Figure 13 may be omitted. This is because the number of the frames by 
which the same cut mode lasts is not used in judging the current mode. 
As is described above, according to the present example, by assuming the state of the image on the 
basis of the button input signal, and a priority which meet the user's intent can be set to each of the frames, 
so that a digest can be generated to meet the user's intent. 
30 In the present example, the priority to respective modes is constantly maintained, but it is also possible 
to vary the value of the priority as time elapses as is shown in Figure 14. Moreover, it is also possible to 
continuously adjust the display time of the digest by the threshold value changing section 212 of Figure 9B. 
in this case, the priority determination section 224 determines the priority using the following equation: 

35 P = K(M).L(Fc, M) 

The relationships between L(Fc, M) and Fc are shown in Figure 15. 

Hereinafter, another configuration of the priority assigning section 205 will be described. The priority 
assigning section 205 having the configuration shown in Figure 13 assigns a priority to each of the frames 

40 on the basis of a single button input signal. Now, the priority assigning section 205 for assigning a priority 
to each of the frames on the basis of any combination of a plurality of button input signals. 

It is assumed that a priority P is independently determined on the basis of respective button input 
signals. Figure 16 shows time charts where the horizontal axis shows a number of frames, and the vertical 
axis shows respective button input signals of the recording button and the zooming button, and respective 

45 priorities thereof which are determined according to the previous example on the basis of the respective 
button input signals thereof. Figure 16A shows a case where the priority of the recording button and that of 
the zooming button are not overlapped with each other. In this case, only the priority of one button is not 0, 
and the priorities of the others are 0. Therefore, the priority not equal to 0 can be regarded as a final value. 
However, generally, as is shown in Figure 16B, the priority of the recording button and that of the zooming 

so button are overlapped with each other at one or more portions. 

According to the present example, a mode (hereinafter, referred to as a button operation mode in 
distinction from the mode referred in the previous example) is independently judged on the basis of the 
respective buttons, and finally all the priorities of respective modes are integrated. 

Figure 17 shows another configuration of the priority assigning section 205. The priority assigning 

55 section 205 includes a plurality of mode judging unit 231 and a weight calculating section 232 and a final 
priority determination section 233. Each one of the plurality of mode judging units 231 is the same as the 
unit shown in Figure 13 in structure, and corresponds to each of the plurality of button input signals. 
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The button input signal from the camera 201 is input to the mode judging unit 231 provided per button. 
When a particular button is in the ON-state, the button input signal corresponding to the particular button is 
supplied to each of the plurality of mode judging unit 231 so that the button signal has a value of "1 " for 
only one mode judging unit 231 corresponding to the particular button and the button signal has a value of 
5 "0" for the other mode judging units 231. The operation of the mode judging unit 231 is much the same as 
that of Figure 13. Specifically, the button operation state detecting section 234 detects a button operation 
mode M according to the mode transition of Figures 12A and 12B. The priority determination section 235 
converts the button operation mode M to one of the values {-1, 0, 1} using the function K. 

Thus, the output of mode judging unit 231 is obtained per button. Then, it is determined which priority 
io of button is employed as the final priority on the basis of various factors as is described below. 

As a first exemplary factor, if the cut mode of the recording button and the set ON mode of the 
zooming button are overlapped as is shown in Figure 16B, the zooming button which was input later is 
considered to reflect the user's intent better. 

As a second exemplary factor, the zooming button and the serial shooting button are both considered to 
15 be used for important images. However, the image corresponding to the serial shooting button is 
considered to be more important than the image corresponding to the zooming button. This is because the 
serial button is generally less used. Furthermore, the recording button and the exposure button are both 
considered to be used for changing the cut, but there is a case where the cut remains unchanged even the 
exposure button is pressed, while the cut is always changed when the recording button is pressed. Thus, 
20 even if the same state of the image can be assumed from different button operations, the probability that 
such an assumption meets the user's intent varies depending on the kind of button pressed. 

In the present example, in order to determine the final priority from a plurality of priorities determined 
by the mode judging unit 231 per button, a weight per button is introduced. The weight per button is 
represented by the following equations with regard to the above factors: 
25 wy (i: the serial number of a button, 1 £ i £ B, B = total number of buttons, j: the serial number of a 
factor, 1 £ j £ C, C = total number of factors) 

If the above first exemplary factor is defined as "a mode updated more recently will have a heavier 
weight", the weight for a button i can exemplarily be represented as follows: 

30 w„ = e- a - Fo "l 

wherein, Fc(i) denotes the number of frames by which the button i is in the same mode, and a denotes 
a constant. 

If the above second exemplary factor is defined as "a button having a stronger likelihood that the 
35 assumed result meets the user's intent will have a heavier weight", weights for the recording button (1), the 
exposure button (2), the serial shooting button (3), and the zooming button (4) can previously be set, for 
example, at w12 = 1, w22 = 0.6, w32 = 1, and w42 = 0.8, respectively. The number in the parentheses 
represents a serial number for the button. 

In Figure 17, the button operation mode for the button i is represented as M,, and the output of the 
40 mode judging unit 231 is represented as K(M,). The weight calculating section 232 calculates the weight W, 
for the button i on the basis of the weight W|j of the button i with respect to the factor j as follows: 



45 * j ■"--» 

The weighted priority Pi of the button i is given by the following equation: 
50 P, = K(Mi)«W, 

The priority determination section 233 compares absolute values jPij of respective weighted priorities 
per button, and then selects a button i max having a maximum value |Pi max |. Thus, the priority P tmax of the 
button i max is employed as a final priority. 
55 As is described above, the final priority is determined from the plurality of weighted priorities per 
button, and consequently, the user's intent can be assumed better from the various conditions. Accordingly, 
on the basis of the thus determined final priority, the digest images can be selected, and images regarded 
as important by the user can be displayed, so that the contents of the images can be roughly grasped. 
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Example 6 

An apparatus for generating a digest of a moving image according to an sixth example will be 
described. The apparatus includes a portion for generating a digest and a portion for displaying a digest. In 

5 the apparatus, "a process of generating a digest" is executed prior to executing a process of displaying the 
digest. In the process of generating a digest, a camera operation during the recording of a moving image is 
assumed and is recorded in a database. Then, a digest is displayed based on the recorded camera 
operation in a process of displaying a digest. The camera operation includes any operation for changing 
direction, a position and an angle of view of the camera, and any combination thereof, such as panning, 

10 zooming, or the like. 

Figure 18 schematically shows a configuration of an apparatus for generating a digest of a moving 
image according to the present example. The apparatus includes a digest generating portion and a digest 
displaying portion. The digest generating portion includes a motion vector detecting section 304 for 
detecting a motion vector between the frames in a moving image and a camera operation assuming section 

75 305 for assuming a camera operation based on the motion vector. The digest displaying portion includes a 
shot breakpoint detecting section 307, a digest display control section 308 and a output section 309. In 
Figure 18, a database 302 including a moving image recording medium 303 and a camera operation 
recording medium 306 is provided between the digest generating portion and the digest displaying portion. 
However, it is not necessary to provide such a database, if information is exchanged directly between the 

20 digest generating portion and the digest displaying portions. To switch a mode of generating/displaying a 
digest, the apparatus may include a digest generating/displaying selecting section 301 for receiving an input 
from a user. 

First, the process of generating a digest in the digest generating portion will be described. 
When a mode of "generating a digest" is set in the digest generating/displaying selecting section 301, 
25 the moving image recording medium 303 is put into a state where the motion vector detecting section 304 
can read data from the moving image recording medium 303, and the camera operation recording medium 
306 is put into a state where the camera operation assuming section 305 can write data into the camera 
operation recording medium 306. 

The motion vector detecting section 304 receives a video signal from the moving image recording 
so medium 303, and then detects a motion vector between the frames for corresponding local portions of a 
screen. The detected motion vector is input to the camera operation assuming section 305. The camera 
operation assuming section 305 detects the operational amount of panning, zooming, or the like during the 
recording of a moving image so as to assume a camera operation. The detected operation amount is 
recorded into the camera operation recording medium 306. 
35 Second, the process of displaying a digest in the digest display portion will be described. 

When a mode of "displaying a digest" is set in the digest generating/displaying selecting section 301, 
the moving image recording medium 303 is put into a state where the digest display control section 308 
can read data from the moving image recording medium 303, and the camera operation recording medium 
306 is put into a state where the shot break-point detecting section 307 can read data from the camera 
40 operation recording medium 306. 

The shot breakpoint detecting section 307 detects a frame corresponding to a breakpoint of the camera 
operation based on the operation amount recorded in the camera operation recording medium 306. For 
example, a start of the zooming operation and an end of the panning operation represents a breakpoint of 
the camera operation. Hereinafter, "a shot breakpoint" is referred to as a frame corresponding to a 
45 breakpoint of the camera operation. 

Figure 35 shows an example of a moving image. The moving image includes a plurality of images 
corresponding frames A through P. In this example, it is assumed that a first cut consists of frames A to B 
relating to a car, a second cut consists of frames C to N relating to a girl and a house, and a third cut 
consists of frames O to P relating to a building. The second cut includes a plurality of shots. For example, a 
so group of the frames C to F is referred to as a zoom-in shot, a group of the frames G to I is referred to as a 
panning shot, a group of the frames J to N is referred to as a zoom-out shot, respectively, in accordance 
with corresponding camera operations. 

The digest display control section 308 selects at least one image included in the moving image based 
on the frame detected by the shot breakpoint detecting section 307, and determines how the selected 
55 images display as a digest. The selected images are conveyed to the output section 309, where the 
selected images are displayed as a digest. 

Hereinafter, the operation of the motion vector detecting section 304 will be described with reference to 
Figures 19A and 19B. In Figure 19A, M lines and N lines are arranged in a horizontal direction and a 
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vertical direction, respectively through the entire screen. The point of the intersection of the respective M 
lines and the respective N lines shows the position of a motion vector to be detected. Herein, the point of 
the intersection is referred to as a lattice point. The point of intersection of the ith line of the M lines and the 
jth line of the N lines is represented as a lattice point (i, j), wherein 1 £ i £ M, 1 £ j £ N. 

5 In the present example, a motion vector at a lattice point is determined by selecting a plurality of 
representative points around the respective lattice points, and by representative point matching. Figure 19B 
shows a zoomed-up portion including a lattice point (i, j) of Figure 19A to clarify a relationship between the 
lattice point (i, j) and (2-m + 1)»(2-n + 1) representative points located around the lattice point. Herein, a 
representative point disposed on the kth line in the horizontal direction and the 1th line in the vertical 

70 direction is referred to as a representative point (i, j, k, I), wherein -m S k £ m, -n £ I £ n. As is seen from 
Figure 19B, the representative point (i, j, 0, O) is equal to the lattice point (i, j). 

Figure 20 shows a configuration of the motion vector detecting section 304, which is helpful for 
clarifying how a motion vector is obtained. A video signal is input to the motion vector detecting section 304 
from the moving image recording medium 303. It is assumed that the video signal will be input once for 

7S every r frames, where r is a prescribed number. Herein, an image at the time of t is referred to as an image 
of the Oth frame, and an image at a time of (t + t ) is referred to as an image of the (30«r)th frame. 

Now, it is assumed that an image of the Rth frame is input to the motion vector detecting section 304. 
The input image is first passed through a band pass filter included in a BPF 331. Herein, the value of an 
image at the point of coordinates (x, y) after the BPF processing is represented by l(x, y). 

20 A representative point value memory section 332 stores the value of the representative point of an 
image r frames before, i.e. an image of the (R - r)th frame, after the BPF processing. Specifically, the 
following value at the representative point (i, j, k, I) is stored: 

Y(i, j, k, I) = l(pos x(i, k), pos y(i, I)) 

25 

where, 1SiSM,tSjSN,-mSkSm,-nSlin 

pos x(i, k) represents an x coordinate of the representative point (i, j, k, I) 

pos y(j, I) represents a y coordinate of the representative point (i, j, k, I). 

A matching section 333 receives the image l(x, y) after the BPF processing from the BPF 331, and 
30 receives the representative point value Y(i, j, k, I) from the representative point value recording section 332, 
and thus determines a motion vector at respective lattice points by the use of the representative point 
matching technique. Specifically, a motion vector (g, h) is determined by searching g and h which make the 
following value minimum with respect to the lattice point (i, j) the g and h being within the range of (2«G)-- 
(2«H), wherein, -G £ g S G, -H S h SH: 



The contents of the representative point value memory section 332 is updated after the processing of 
the matching section 333 is completed. More specifically, the representative point value of the Rth image 
after the BPF processing is recorded by using the following coordinates of the representative point stored in 
45 the representative point position memory section 334: 

pos x(i, j, k, I), pos y(i, j, k, I)) 

1 S i S M, 1 S j i N, -m S k i m, -n S I S n. 

As is described above, the motion vector can be determined from two images, an input image and an 

image r frames before the input image, 
so Next, the operation of the camera operation assuming section 305 will be described, which is helpful for 

clarifying how the camera operation is assumed from a motion vector. 

Some camera operations can be assumed from the moving images. For example, a change of a 

direction of the camera in the horizontal or vertical direction, such as a panning operation or a tilting 

operation, a change of an angle of view of the camera, such as a zooming operation, a change of a position 
55 of the camera in the horizontal, vertical, fore or back direction, such as a tracking operation, a booming 

operation, or a dollying operation, can be assumed from the moving images. For convenience, a method for 

assuming three kinds of camera operations, the panning operation, tilting operation, and zooming operation 

will be described below. 



35 




{Y(i, j, k, 1) - I(pos x(i, 0) + g. 
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First, it will be described how a point which is projected to an imaging plane of the camera is moved in 
accordance with the above three kinds of camera operations. 

Figure 21 shows a positional relationship between the imaging plane of the camera and an object. The 
coordinates in a three-dimensional space of the camera are represented by (x, y, z), and the coordinates of 
s the two-dimensional imaging plane are represented by (X, Y). It is assumed that the camera is disposed at 
the origin of the three dimensional coordinates, and the optical axis of the camera is z axis. It is also 
assumed that the imaging plane is located at a position where z = F (F: a focal length). An arbitrary point 
having the coordinates u1 = (x1, y1, z1) is projected onto a point having the coordinates U1 = (X1, Y1) on 
the imaging plane. The relationship between the coordinates of the object and the coordinates of the 
10 imaging plane is represented by the following equation (6): 

X1 = F«x1 /z1 

Y1 - F»y1 /z1 (6) 

is With reference to coordinates of Figure 21, it will be described how the coordinates of the object 
projected onto the imaging plane are moved in accordance with the zooming operation. 

Figure 22A illustrates the change of the coordinates of the object projected onto the imaging plane in 
accordance with the zooming operation. As is shown in Figure 22A, when the focal length is changed from 
F to F\ the projection of the object at the coordinates of u1 is changed from U1 = (X1, Y1) to U2 = (X2, 

20 Y2). According to the equation (6), U2 satisfies the following conditions: 

U2 = U1-FVF = f-U1 
where, f = F' / F. 

26 Next, with reference to Figure 22B, it will be described how the coordinates of the object projected onto 
the imaging plane is moved in accordance with the panning operation or the tilting operation. The panning 
operation is defined as an operation for rotating the camera with respect to the y axis, while the tilting 
operation is defined as an operation for rotating the camera with respect to the x axis. As is shown in Figure 
22B, in a case where the camera is rotated by 9x with respect to the x axis, the coordinates u1 of the 

so object in the space is moved to the coordinates u3. Herein, the coordinates u3 satisfies the following 
equation (7): 



When assuming that the rotation angle ex is sufficiently small, the coordinates U3 = (X3, Y3) on the 
imaging plane after the movement are represented as follows from the above equation (6): 

X3 = X1, Y3 = Y1 + F<9x 

45 

When the camera is rotatable both on the x axis and the y axis, a relationship between the coordinates 
U1 before the operation and the coordinates U3 after the operation is more generalized so as to derive an 
equation as follows: 

so U3 = U1 + P 



wherein, P = (px, py), and 

px and py are rotation components on the x axis and the y axis, respectively. 
With respect to the general camera operation by a combination of the zooming, panning, and tilting 
55 operation, the coordinates U1 = (XI, Y1) before the operation and the coordinates U' = (X\ Y) after the 
operation satisfy the following equation: 

IT = f>U + P 
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Hereinafter, f is referred to as a zooming factor, and P is referred to as a rotation vector. 
Accordingly, it is possible to assume the operation amount of the camera by determining the zooming 
factor and the rotation vector. 
5 Hereinafter, it will be described how to determine the zooming factor and the rotation vector based on a 
motion vector detected by the motion vector detecting section 304. It is assumed that denotes 
coordinates of the lattice point (i, j) in the two-dimensional imaging plane, and Vy denotes a motion vector 
detected by the motion vector detecting section 304. 

If the camera operation caused the zooming factor f and the rotation vector P, the lattice point (i, j) 
io would be moved to a position represented as follows: 

U'.j(f, P) = f-U,., + P. 



Accordingly, in order to assume the actual f and P based on the actual camera operation, it is required 
to calculate an error between the coordinates U'ijff, P) and the actual position U reai M and to determine f and 
P so that the error is made minimum. The error is represented by the following equation: 

E (f, P) = E (U'ijCf, P) - U"V 

where, the actual position is represented by U real i,j = U|j + vy. 

The error E is represented by a quadratic equation with respect to f and P. Accordingly, f and P are 
determined so that the error E is made minimum as follows: 

f « S i.1< tjreal i.1^i,1>-<Sl,lU real i,1>£i>JUl,1>/M/N 
S i.j <U i,j' U i,j > - <l: i,j U i / j' E i,j U i,j>/ M / N 



Herein, <•, •> denotes an inner product. 

The camera operation assuming section 305 receives the motion vector v l{ and the lattice point position 
35 Uy from the motion vector detecting section 304, and calculates the zooming factor f and the rotation vector 
P in accordance with the equation (8), thereby finally assuming respective operation amount of the zooming, 
panning, and tilting operation. The determined zooming factor f and rotation vector P are recorded in the 
camera operation recoding medium 306. 

Next, the operation of the shot breakpoint detecting section 307 will be described. When a mode of 
40 displaying a digest is set, the shot breakpoint detecting section 307 reads the zooming factor f and the 
rotation vector P from the camera operation recording medium 306, and then detects a shot breakpoint 
based on the zooming factor f and the rotation vector P. Herein, the shot is defined as a group of images 
corresponding to the same continuous camera operation, such as a close-up shot by zooming in an object, 
a long shot for a far-off scene or the like. Accordingly, the shot breakpoint can be detected if a change point 
45 of the camera operation, such as a starting point of the zooming operation, and an end point of the panning 
operation is found. However, there are cases where the camera is moved slightly and the like due to a non- 
intentional camera operation. Therefore, herein, only drastic changes are detected. The change point of the 
camera operation is considered to be a point where the change amount of f and/or P exceeds a certain 
threshold value. 

so Hereinafter, it will be described how to detect a shot breakpoint based on the zooming factor f and the 
rotation vector P. Figure 23A shows an exemplary configuration of the shot breakpoint detecting section 
307. 

Herein, it is assumed that camera operation amounts f(R), px(R), and py(R) with respect to the image of 
the Rth frame are stored in an operation amount memory section 361, and the camera operations are 
55 recorded at every r frames into the camera operation recording medium 306. In this case, the shot 
breakpoint detecting section 307 reads operation amounts f(R + r), px(R + r), and py(R + r) of the image 
of the (R + r)th frame from the camera operation recording medium 306. 
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A variation detecting section 362 determines absolute values of the differences jf(R) - f(R + r)|, |px(R) - 
px(R + r)|, and |py(R) - py(R + r)| of the between the operation amount of the currently input image and 
the operation amount of the image r frames before, with respect to the zooming factor f, x-component of the 
rotation vector px, and y-component of the rotation vector py, respectively. A judging section 363 compares 

5 three output values from the variation detecting section 362 with the respective threshold values. When at 
least one of the absolute values of the differences of the operation amounts is not less than the threshold 
value, the judging section 363 judges that a change of the camera operation occurs at the (R + r)th frame 
of image, and detects the (R + r)th frame as a shot breakpoint. After the operation amount of the Rth frame 
is used by the variation detecting section 362, the contents of the operation amount memory section 361 is 

jo updated so as to store f(R + r), px(R + r), and py(R + r) are stored. A threshold value setting section 364, 
where the threshold value to be used in the judging section 363 is set by the user's input operation, is used 
for changing the threshold value. 

Thus, the shot breakpoint detecting section 307 is operated for an image of a frame. Next, an 
exemplary procedure for detecting the shot breakpoint will be described. Figures 24A through 24E show 

15 how the actual operation amount is changed as time elapses. Figures 24A through 24C show a relationship 
between the frame number and an operation amount and the frame number and a variation of the operation 
amount, with respect to the zooming factor f, x-component of the rotation vector px and the y-component of 
the rotation vector py, respectively. In Figures 24A through 24C, two horizontal broken lines shows 
threshold values. The frame numbers where the variation amount exceeds the threshold value are indicated 

20 with an arrow. Thus, as is shown in Figure 24D, five shot breakpoints (1 ) through (5) are detected. 

As is described above, a shot breakpoint can be detected by comparing the respective variation of the 
operation amount with the respective threshold values. 

In addition, a shot breakpoint may be detected by comparing the respective operation amount with the 
respective threshold values. For example, if an operation amount of the zooming factor f increases and then 

25 exceeds a predetermined threshold value at a frame, then the position of the frame represents a shot 
breakpoint (See, (6) of Figure 24D). In order to compare the respective operation amount with the 
respective threshold values, the shot breakpoint detecting section 307 may be modified so as to add an 
operation amount detecting section 362" as shown in Figure 23B. In this case, when at least one of the 
absolute values of the differences of the operation amounts and the operation amounts is not less than the 

30 threshold value, the judging section 363 judges that a change of the camera operation occurs at the (R + 
r)th frame of image, and detects the (R + r)th frame as a shot breakpoint. 

Hereinafter, the operation of the digest display control section 308 will be described. Herein, the digest 
display method is controlled on the basis of the shot breakpoints detected by the shot breakpoint detecting 
section 307. In the present example, the digest display is performed by selecting the images of a 

35 prescribed number of frames at every shot breakpoint. 

Figure 25 shows an exemplary configuration of the digest display control section 308. In Figure 25, a 
counter 382 is a memory for storing a single natural number, wherein 0 is set as an initial value. It is 
assumed that a current camera operation processed by the shot breakpoint detecting section 307 
corresponds to an image of the Rth frame. 

40 The shot breakpoint detecting section 307 judges whether the current Rth frame is a frame correspond- 
ing to a shot breakpoint or not. The judgment result is input to the counter control section 381. When the 
counter control section 381 receives the judgment result indicating that the current Rth frame is a frame 
corresponding to a shot breakpoint from the shot breakpoint detecting section 307, the contents of the 
counter 382 is changed to a prescribed value of TH. On the other hand, when the counter control section 

45 381 receives the judgment result indicating that the current Rth frame is not a frame corresponding to a 
shot breakpoint from the shot breakpoint detecting section 307, the contents of the counter 382 is 
decrements by one. However, if the contents of the counter 382 is 0, the contents remain unchanged. 

After the processing of the counter control section 381, it is determined whether the image is displayed 
in the image selecting section 383. Specifically, when the contents of the counter 382 is larger than 0, the 

so image of the Rth frame is selected as a display image, and then transmits the video signal to the output 
section 309. The output section 309 displays the transmitted image as a digest. Thereafter, a synchronous 
section 384 sends information that the processing for the image of the Rth frame is completed for the 
moving image recording medium 303 and the camera operation recording medium 306, and then initiates 
the processing for an image of the next frame. 

55 When the above processing is performed in the example shown in Figures 24A through 24D, the result 
shown in Figure 24E can be obtained, wherein an image of a frame having a value of 1 is displayed as a 
digest image. 
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As is described above, the camera operation during the recording of a moving image is assumed, and 
the images to be displayed are selected on the basis of the camera operations, and thus the digest display 
to meet the user's intent can be performed. 

In the present example, the motion vector is detected according to the representative matching 
5 technique, but it can also be detected by other techniques such as a block matching technique and a 
characterized point matching technique. 

In the present example, the zooming operation, the panning operation and the tilting operation are 
assumed, but any other camera operation such as a dreaming operation, or the like may also be assumed 
to obtain the same effects. 

10 In the present example, the digest display method in which the images are respectively displayed for 
the prescribed time at every shot breakpoint is adopted, but it can employ any other methods to obtain the 
same effects, such as a method in which the screen is multi-divided, and a plurality of images correspond- 
ing to respective shot breakpoints are simultaneously displayed on the screen. 

75 Example 7 

A recording medium for recording a moving image according to a seventh example will be described 
with reference to Figure 26. Figure 26 exemplarily shows the recording medium in the form of a video tape, 
but the moving image record medium of the present example may be in other form of a video disk or an IC 
20 memory or the like. 

As is shown in Figure 26, The video tape according to the present invention includes a portion for 
recording a video signal per frame unit and a portion for recording extracting information on the 
representative image corresponding to the video signal. Herein, the extracting information of the representa- 
tive image includes camera operation information, image processing information, and sensing information. 

25 The video tape includes a portion for recording at least one of the camera operations information, the image 
processing information, and the sensing information. 

The camera operation information means in formation obtained by detecting a camera operation made 
by the user during the recording a moving image, such as information on a recording start operation and a 
zooming operation. The information on the recording start operation means information indicating a point of 

30 the recording start by marking the point with a flag. The information on the zooming operation means 
information indicating the rate of the zooming. Both the information on the recording start operation and the 
information on the zooming operation can be detected on the basis of the button operations of the video 
camera. 

The image processing information means information obtained by automatically or manually extracting 
35 and/or processing the video signal. The image processing information includes, for example, a frequency 
and the size of the high frequency component of a video signal determined to perform the focus control; a 
difference value between the frames in luminance signals and color signals; a position and a size of an 
object region extracted from the video signal; a backlight state and too excessive light state; y correction 
value; and a color temperature. 
40 The sensing information means information obtained by detecting the state of the camera during the 
recording of the moving image by the use of any sensor. The sensing information include, for example, 
camera movement due to the panning operation detected by an angular speed sensor, or light intensity 
from an object detected by a light intensity sensor, an opening degree of the diaphragm of the lens 
detected by an aperture opening sensor, and a focus distance detected by a lens location detector. 
45 According to the recording medium provided with such representative image extracting information, it is 
possible to extract the representative images among a plurality of images included in a moving image as is 
described later. 

Example 8 

so 

Figure 27 shows a configuration of an apparatus for generating a digest of a moving image according to 
an eighth example of the present invention. 

In the present example, a video signal and extracting information for extracting a representative image 
are recorded into a record medium. Then, the apparatus reads the extracting information from the record 
55 medium, and then evaluates the extracting information. On the basis of the evaluation, the apparatus 
extracts a representative image, as a static image, among images included in a cut. Herein, a cut means a 
group of successive static images from a frame at which the recording is started to a frame at which the 
recording is ended. 
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As is shown in Figure 27, the apparatus includes an input section 401 for input a reproduced 
information, a camera operation information reading section 402, an image processing information reading 
section 403, a sensing information reading section 404, a video signal reading section 405, a representative 
image extracting section 406, a representative image managing section 407, a representative image 
5 memory section 408, and an output section 409. However, it is not necessary for the apparatus to include 
all of the camere operation information reading section 402, the image proccessing information reading 
section 403 and the sensing information reading section 404. The apparatus may include at least one of the 
camera operation information reading section 402 and the image processing information reading section 
403. 

10 Hereinafter, the operation of the above respective sections will be described in detail. 

The information recorded in a recording medium is reproduced and input into the input section 401. 
The camera operation information reading section 402, the image processing information reading section 
403, and an sensing information reading section 404 read out camera operation information, image 
processing information, and sensing information, respectively, from the reproduced signal input into the 

)6 input section 401. In the present example, each coded information is decoded. 

The representative image extracting section 406 detects a time period from a recording start to a 
recording end based on at least one of the camera operation information and the image processing 
information. For example, the recording start operation information included in the camera operation 
information is used to detect the point of the recording start. Next, on the basis of at least one of the 

20 camera operation information excluding the recording start operation information; the image processing 
information; and the sensing information; the representative image extracting section 406 evaluates whether 
an image included in each cut is suitable as a representative image for the cut. An image evaluated to be 
suitable for the representative image for the cut is input to the representative image managing section 407 
from the video signal reading section 405, and is stored in the representative image memory section 408. 

25 The representative image stored in the representative image memory section 408 is read out and displayed 
by the output section 409 such as a display and a printer. The operation of the representative image 
extracting section 406 will be described later in detail. 

In the present example, the information for extracting the representative image as well as the video 
signal are previously recorded in the recording medium, and the extracting information for the representa- 

30 five image is read out and then the representative image is extracted from the recording medium. However, 
even if all or a part of the information for extracting the representative images is absent in the recording 
medium, the video signal recorded in the recording medium can be processed so as to acquire the 
information for extracting the representative image, and then the representative image can be extracted on 
the basis of the acquired information. Such a principle is late described in detail with respect to an 

35 apparatus for generating a digest of a moving image according to a ninth example. 

Example 9 

Figure 28 shows a part of a configuration of an apparatus for generating a digest of a moving image 
40 according to the ninth example of the present invention. This part is a circuit for acquiring information for 
extracting a representative image from a video signal instead of reading the information from a recording 
medium. 

As is shown in Figure 28, the circuit includes a cut-change detecting section 413, a camera work 
detecting section 414, an object information detecting section 417 and a focus information detecting section 

45 420. The frame difference value detecting section 410 includes a memory 411 and a change amount 
detecting section 412. The camera work detecting section 414 includes a motion vector detecting section 
415 and a camera work parameter assuming section 416. The object information detecting section 417 
includes a moving area detecting section 418 and an inner area feature amount extracting section 419. The 
focus information detecting section 420 includes a high pass filter 421 and an average calculating section 

50 422. 

The operation of the above respective sections will be described in detail. 

First, the operations of the frame difference value detecting section 410 and the cut-change detecting 
section 413 will be described. The frame difference value detecting section 410 includes a memory 411 for 
delaying a moving image signal by one frame, and a change amount detecting section 412 for determining 
55 a difference value of moving image signals between the respective successive frames. The frame difference 
value detecting section 410 calculates the difference in a signal between the frames for each of 
corresponding pixels and sum up the difference over all corresponding pixels, and outputs the summed up 
difference as a frame difference value. To determine the difference value, a luminance value, rgb value can 
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be used. 

The cut-change detecting section 413 compares the frame difference value with a threshold value, and 
judges that a cut-change occurs when the frame difference value exceeds the threshold value. This is 
because the frame difference value is higher as the contents of images between successive frames is 
s changed more drastically. A video camera causes a cut-change when the recording start operation is made, 
so that the recording start operation can be assumed by detecting the cut-change from the image signal. 
The cut-change detecting section 413 outputs a recording start operation information at a time when it is 
detected that the frame difference value is larger than the threshold value. The structure of the frame 
difference value detecting section 410 mentioned above is only one example. For example, the frame 
10 difference value detecting section 410 may have the structure shown in Figure 29. 

In Figure 29, the frame difference value detecting section 410 includes a color histogram detecting 
section 444 for determining a color histogram per frame of the moving image signal, a histogram memory 
445 for storing the determined histogram, and a histogram difference detecting section 446 for detecting a 
difference of color histograms between the respective two successive frames. According to the structure 
;5 shown in Figure 29, the frame difference value is not compared with the threshold value per pixel but it is 
compared with the threshold value per frame. In addition, when a screen is divided into a plurality of blocks, 
the frame difference value can be compared with the threshold value per block. 

The operation of the camera work detecting section 414 is the same as that of the camera operation 
assuming section 305 of the apparatus for generating a digest of a moving image according to the sixth 
20 example, so that the description thereof is omitted. 

Next, the operation of the object information detecting section 417 will be described. The object 
information detecting section 417 extracts object information such as a position, a size and a color of the 
object while the video camera is tracking the object. When the camera work detecting section 414 detects a 
panning operation, and the moving area detecting section 418 detects a moving area, then the inner area 
26 feature amount extracting section 419 extracts a feature amount in the detected moving area. 

The operation of the moving area detecting section 418 will be described below in detail. 

Motion vectors v,j at respective lattice points in the screen detected by a motion vector detecting 
section 415, and a motion vector V p due to the panning operation detected by the camera work detecting 
section 414 are input to the moving area detecting section 418. The moving area detecting section 418 
30 extracts lattice points satisfying the following equation (9), and extracts an area different from that of the 
motion vector V p due to the panning operation based on a connecting relationship between the extracted 
lattice points: 

|v,j - V p | > t (9) 

wherein, c is a prescribed value. 

The inner area feature amount extracting section 419 extracts a center, a dimension and color of the 
area as an inner feature amount from the area detected by the moving area detecting section 418. 

Next, the operation of the focus information detecting section 420 will be described. The focus 

40 information detecting section 420 detects an out-of-focus state of the image base on an amount of the high 
frequency components of the image. The value of the high frequency components of the video signal 
becomes smaller in the out-of-focus state. The high pass filter 421 picks up the high frequency components 
of the image, and the average calculating section 422 determines an average value of the high frequency 
components included in the entire screen or in a prescribed region of the screen. 

45 Thus, it is possible to acquire information for extracting a representative image by processing the video 
signal as is described above. Even though a y correction value, color temperature, backlight and excessive 
light state, and the light intensity from an object are not mentioned in the present example, but such 
information can also be acquired by processing the video signal in the same manner. After the information 
for extracting the representative image is acquired, the representative image is extracted on the basis of the 

so thus acquired information in a manner similar to that of the eighth example. 

According to the apparatus mentioned above, the representative image extracting information is 
acquired on the basis of the video signal read out from the recording medium when the information for 
extracting the representative image is absent in the recording medium. However, it is also possible to 
acquire the representative image extracting information on the basis of the video signal received from an 

55 imaging element during the recording of a moving image. In this case, the device has the same structure as 
that of Figure 28. Needless to say, but it is not necessary to acquire the representative image extracting 
information from the video signal in the case where there is the representative image extracting information 
capable of being detected by a sensor provided in the video camera. Furthermore, the representative image 
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extracting information acquired during the recording of a moving image may be recorded into the recording 
medium together with the video signal. 

Example 10 

Figure 30 shows a configuration of an apparatus 427 for recording a moving image in a recording 
medium according to a tenth example of the present invention. In the present example, the apparatus 427 is 
incorporated in a video camera. The apparatus 427 determines a static image to be extracted as a 
representative image during the recording of a moving image, and records information for the static image 

jo and a video signal into a recording medium. 

As is shown in Figure 30, the apparatus 427 includes a camera operation information acquiring section 
428, an image processing information acquiring section 429, a sensing information acquiring section 430, a 
video signal acquiring section 431, a representative image extracting section 432, a static image recording 
section 433, and a video signal recording section 434. However, it is not necessary for the apparatus to 

75 include all of the camera operation information acquiring section 428, the image processing information 
acquiring section 429 and the sensing information acquiring section 430. The apparatus may include at 
least one of the camera operation information acquiring section 428 and the image processing information 
acquiring section 429. 

The operation of the above respective sections will be described below. 

20 The camera operation information acquiring section 428 acquires information on the recording start 
operation and zooming operation during the recording of a moving image. The information on the recording 
start operation means information indicating the point of the recording start by marking the point with a flag. 
The information on the zooming operation means information indicating a rate of the zooming. Both the 
information on the recording start operation and the zooming operation can be detected on the basis of the 

25 button operations of the video camera. 

The image processing information acquiring section 429 acquires information obtained by processing 
the video signal imaged by an imaging element. The image processing information includes, for example, 
the frequency and the size of the high frequency component of a video signal determined to perform the 
focus control; the difference value between the frames in luminance signals and color signals; the position 

30 and the size of an object region extracted from the video signal; the backlight state and too excessive light 
state; y correction value; and the color temperature. 

The sensing information acquiring section 430 acquires information obtained by detecting the state of 
the camera during the recording of the moving image by the use of any sensor. The sensing information 
includes, for example, camera movement due to the panning operation detected by an angular speed 

35 sensor, or light intensity from an object detected by a light intensity sensor, an opening degree of the 
diaphragm of the lens detected by an aperture opening sensor, and a focus distance detected by a lens 
location detector. 

The representative image extracting section 432 detects the time period from the recording start to the 
recording end based on at least one of the camera operation information and the image processing 

•to information. For example, the recording start operation information included in the camera operation 
information is used to detect the point of the recording start. Next, on the basis of at least one of the 
camera operation information excluding the recording start operation information; the image processing 
information; and the sensing information; the representative image extracting section 432 evaluates whether 
an image included in each cut is suitable as a representative image for the cut. Information on an image 

45 evaluated to be suitable for the representative image for the cut is recorded in a static image recording 
medium in the recording medium 435 by the static image recording section 433. The operation of the 
representative image extracting section 432 will be described later in detail. 

Hereinafter, the static image information which is recorded in the recording medium 435 by the static 
image recording section 433 will be further described. The static image information includes a static image 

so itself which is judged to be appropriate as the representative image by the representative image extracting 
section 432, an image processed by an image process such as a reduction, information indicating a position 
at which the static image is recorded on the recording medium, or a flag added to a moving image to mark 
a position of the static image in the moving image. 

In the case where the static image information is the static image itself, or a reduced image, the static 

55 image or the reduced image is recorded at a position different from a position at which the moving image is 
recorded by the video signal acquiring section 431 and the video signal recording section 434. Alternatively, 
the static image or the reduced image is recorded into a recording medium other than a record medium in 
which the moving image is recorded. For example, in the case where the recording medium is a video tape, 
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only the static image information (i.e. the static image or the reduced image) is recorded into a top portion 
or an end portion of the video tape. Alternatively, only the static image information is recorded into an IC 
memory provided separately from the video tape. 

In the case where the static image information is information indicating a position at which the static 

5 image is recorded on the recording medium, the static image information is recorded at a position different 
from the position at which the moving image is recorded by the video signal acquiring section 431 and the 
video signal recording section 434. Alternatively, the static image or the reduced image is recorded into a 
recording medium other than a record medium in which the moving image is recorded. 

In the case where the static image information is a flag added to a moving image to mark a position of 

w the static image in the moving image, the static image information is recorded at the same position as the 
position at which the moving image is recorded by the video signal acquiring section 431 and the video 
signal recording section 434. For example, the static image information is recorded at the top portion of the 
video signal to be recorded per frame unit. 

As is described above, the video signal recorded by the video camera is recorded into the recording 

15 medium, and a representative image is extracted among the recorded moving images. Then, finally the 
static image information of the representative image is recorded into the record medium. Thus, it is possible 
to read out the recorded static image information and output the representative image to a display or a 

Hereinafter, it will be described how to extract a static image from the moving images and how to 
20 evaluate a static image in the representative image extracting section 406 shown in Figure 27 and the 
representative image extracting section 432 shown in Figure 30. 

The representative image extracting sections 406 and 432 automatically extracts a representative image 
as a static image from a plurality of images included in the moving image which are successively recorded 
during the period from the recording start to the recording end. Herein, the representative image is defined 
25 as an image selected based on the evaluation relative to the user's intent, the state of the recorded moving 
image and the state of the object. 

The user's intent generally is reflected by the camera operation such as a zooming operation and a 
panning operation. Specifically, when a zooming-in operation is being made, the target object is assumed to 
be present in the screen, and therefore, the image at that time may be considered to be important. When a 
30 panning operation is being made, the scene to be recorded is assumed to be being changed to another 
one, and the image at that time may be considered to be unimportant. However, if an tracking object is 
present during the panning operation, the image may be considered to be important. Thus, the user's intent 
is preferably assumed from camera work so that important images can be extracted as representative 
images. 

35 The state of the recorded moving image means a state such as an out-of-focus state due to a 
misoperation of the focus control during the recording of a moving image, an excessive light or backlight 
state due to a misoperation of the iris control, a state where y correction cannot be performed properly; or a 
state where the aperture and/or the focus is adjusted. Such a state of the image can be judged on the basis 
of the information on the focus control and/or the iris control during the recording of a moving image or 

40 information on a 7 correction value. Even if such information is not available, the state of the image can be 
obtained by processing the video signal. Thus, by evaluating the state of the respective images, images 
having a good state are preferably extracted as the representative images. 

The state of an object means the location and/or size of the object, the state of an obstacle when the 
obstacle (a person or the like) passes through the scene, a state where a flashlight or the like is snapped, or 

45 a state where the object is spotlighted. In view of such a state, for example, an image where the object is 
located at the center, the size of the object is large, and/or no obstacle is present is preferably selected as 
the representative image. An image where the flashlight is snapped is preferably not selected as a 
representative image. An image where the object is spotlighted is preferably selected as the representative 
image. 

50 The position and the dimension of the object are detected in the same manner as described in the ninth 
example with respect to the object information detecting section 417 of Figure 28. The flashlight and the 
obstacle are detected on the basis of a frame difference value determined by the frame difference value 
detecting section 410 of Figure 28. When the flashlight is snapped, the frame difference value is drastically 
changed, so that it is possible to detect whether the flashlight is snapped or not on the basis of a 

55 prescribed threshold value. On the other hand, when an obstacle is present, the frame difference value is 
changed from a frame where the obstacle enters to a frame where the obstacle goes out. Therefore, the 
obstacle is considered to be in the screen when the frame difference value exceeds the threshold value 
once and then exceeds it again in a prescribed period of time. In addition, it is possible to detect whether 
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the object is spotlighted or not on the basis of the light intensity from the object. 

Hereinafter, a method for extracting a representative image according to the above-mentioned princi- 
ples. 

Figure 31 shows a configuration of the representative image extracting section 432. As is shown in 

s Figure 31, the representative image extracting section 432 includes a weight adding section 436, a gate 
signal generating section 437, a gate section 438, and a maximum value detecting section 439. A zooming 
ratio and the object information are input to the weight adding section 436, where the respective signals are 
weighed and added. Herein, the object information means information obtained by tracking the object by 
the camera, which is obtained on the basis of the position and the size of the object during the tracking 

w operation. The object information has a larger value as the object is disposed nearer to the center of the 
camera and the size of the object becomes larger. The gate section 438 switches an on/off-state in 
response to a gate signal from the gate signal generating section 437. The maximum value detecting 
section 439 detects a maximum value among values which are input from the gate section 438. 

The gate signal generating section 437 generates a gate signal on the basis of a panning signal, high 

7« frequency component value of a video signal, and a frame difference value or the like. 

It will be described how to generate the gate signal with reference to Figures 32A through 32E. Figure 
32A show a waveform of a panning signal, which has a value of 0 during the panning operation, and has a 
value of 1 during the non-panning operation. Figure 32B shows a waveform of a high frequency component 
value of the video signal, and the value becomes smaller as the image becomes out-of-focus. Figure 32C 

20 shows a waveform of a binary signal obtained by digitizing the high frequency component value shown in 
Figure 32B in accordance with the threshold value, and it is given a value of 0 if the high frequency 
component value is not more than the threshold value. Figure 32D shows a waveform of the frame 
difference value. Figure 32E shows a waveform of the value obtained by adjusting the frame difference 
value shown in Figure 32D on the basis of the threshold value, and it is given a value of 0 if the frame 

25 difference value is not less than the threshold value. Moreover, if the frame difference value shown in Figure 
32D exceeds the threshold value once, and then exceeds it again within a prescribed period of time, the 
corresponding value of Figure 32E maintains the value of 0 from the time when the frame difference value 
exceeds the threshold value to the time when it exceeds the threshold value again within the prescribed 
period of time. When the frame difference value shown in Figure 32D exceeds the threshold value at only 

30 one time within the prescribed period of time, it is assumed that the image abnormally occurred by a 
flashlight or the like, so that the corresponding value of Figure 32E will have the value of 0 only at that time. 
However, when the frame difference value shown in Figure 32D exceeds the threshold value at a plurality of 
times, as such a case where the obstacle passes through the camera, it is assumed that the obstacle is 
present in the screen, so that the value of Figure 32E remains at 0 during that time when the obstacle is 

35 considered to be present. By executing the AND operation for the binary three signals shown in Figures 
32A, 32C and 32E, the gate signal is generated. 

Thus, according to the structure shown in Figure 31, by extracting an image which has a maximum 
evaluation value as a representative image, it is possible to extract images where the object is zoomed-in, 
and/or the object is center-located among images excluding images recorded during the panning operation, 

40 the out of focused images, and the images where the flash light and/or the obstacle is present. The 
maximum value detecting section 439 may detect the maximum value from the entire cut, or from a 
plurality of portions included in the cut. 

In the present example, one evaluation value is determined by the weight adding section 436, the gate 
signal generating section 437, and the gate section 438 on the basis of a plurality of input signals. However, 

45 the present example is not limited to the above structure, but the evaluation value can be determined 
according to fuzzy inference rules or neural network rules. 

In the present example, information as to the y correction value, the light intensity from the object, the 
backlight or excessive light state, aperture opening, and/or focus length is not described, but such 
information may also be utilized in the present example. The gate signal can be generated so that images 

so which are recorded when the y correction value, the aperture opening, and/or the focus length fluctuate, and 
images having the backlight or excessive light state are not extracted as the representative images. In 
addition, it can be detected whether the object is spotlighted or not on the basis of the light intensity from 
the object, so that the evaluation value may be set higher when it is detected that the object is spotlighted. 
In the present example, the evaluation is performed with respect to all the moving images during a 

55 period from the recording start to the recording end, and then the representative images are extracted. 
However, the evaluation may be performed with respect to only the images after a prescribed period of time 
after the recording start, and then the images where prescribed conditions are satisfied may be extracted as 
the representative images. Such a structure will be described below. 
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Figure 33 shows another configuration of the representative image extracting section. As is shown in 
Figure 33, the representative image extracting section includes a timer 440, a gate section 441, and an 
evaluating section 442. The timer 440 determines an elapsed period of time from the recording start, and 
generates a gate signal so that the gate of the gate section 441 is opened when a prescribed period of time 

5 elapses after the recording start. The evaluating section 442 evaluates whether the high frequency 
component value of the focus which passed through the gate section 441, and the frame difference value 
satisfy prescribed conditions or not. The prescribed conditions in the evaluating section 442 are that the 
high frequency component value of the focus is not less than a threshold value, and the frame difference 
value is not more than a threshold value. The evaluating section 442 stops the evaluation process at the 

w time when the conditions are satisfied, and extract a static image satisfying the prescribed conditions as a 
representative image. 

In the present example, only the high frequency component value of the focus and the frame difference 
value are used in the evaluation process, but the other signals such as panning and zooming signals may 
also be used. 

?5 Figure 34 shows another configuration of the representative image extracting section. In Figures 33 and 
34, like reference characters refer to like parts throughout, and the description thereof will be omitted. 

In the present example, the evaluation is performed on the basis of the number of images obtained by 
multiplying the number of images which are recorded during the period from the recording start to the 
recording end by a prescribed rate, and then images satisfying the prescribed conditions are extracted as 

20 the representative images. According to the structure shown in Figure 34, images after an intermediate 
frame are evaluated. An intermediate frame detecting section 443 detects an intermediate frame of the 
frames which are recorded during the period from the recording start to the recording end, and generates a 
gate signal so that the gate of a gate section 441 is opened at the time when the intermediate frame is 
detected. The operations of the gate section 441 and the evaluating section 442 are the same as those 

25 shown in Figure 33, so that the description thereof is omitted. 

As is described above, the recording medium of the present invention includes the moving image 
management information capable of readily managing the contents of the moving image, so that the user 
can easily search a desired scene. 

In addition, according to the apparatus for recording the moving image of the present invention, a cut- 

30 change image is automatically detected among the moving image recorded into the recording medium. 
Then, recording addresses on the recording medium where the cut-change image is recorded, a time length 
of the respective cuts and a change degree of the moving image in the respective cuts are automatically 
recorded as a management information for managing the moving image, so that the management 
information can automatically be supplied even for a large amount of moving image data. 

35 Moreover, the apparatus for generating the digest of the moving image of the present invention can 
automatically generate the digest image for a rapid traverse operation suitable for the contents of the 
recorded moving image, on the basis of the time length for the digest input by the user, and the 
management information recorded into the recording medium. 

Furthermore, according to the system for generating the digest of the moving image, and the method 

40 for generating the digest of the moving image of the present invention, the state of the respective images 
can be assumed on the basis of button input signals, and a priority of the respective images is determined 
in accordance with the assumed state of the respective images. Then, on the basis of the thus determined 
priority, digest images are selected and a display speed is adjusted. Consequently, the digest to reflect the 
user's intent during the recording of the moving image can be displayed so that the contents of the moving 

45 image can readily be grasped. 

Furthermore, by automatically determining the priority from the button input signals, the contents of the 
moving image can readily be grasped without any manual operation for previously assigning the priority and 
without any manual operation for determining the priority in reproducing the moving image, so that one can 
grasp the contents of the moving image by a simple operation as well as a rapid traverse operation. 

so In addition, according to the apparatus for generating the digest of the moving image of the present 
invention, the camera operation during recording operations such as a zooming operation and a panning 
operation can be assumed from a video signal. Then, display images are selected on the basis of the thus 
assumed camera operation. Accordingly, the digest to reflect the user's intent during the recording of the 
moving image can be displayed so that the contents of the moving image can readily be grasped. 

55 Furthermore, by automatically selecting the display images on the basis of the video signal, the 
contents of the moving image can readily be grasped without any manual operation for previously assigning 
the priority without any manual operation for determining the priority in reproducing the moving image, so 
that one can grasp the contents of the moving image by a simple operation as well as a rapid traverse 
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operation. 

Moreover, the recording medium of the present invention includes image extracting information, thereby 
readily extracting representative images from the moving image recorded into the recording medium on the 
basis of the image extracting information. 

s Furthermore, the apparatus for generating the digest of the moving image, and the method for 
generating the digest of the moving image of the present invention can extract static images as the 
representative images from the moving image on the basis of the image extracting information. With the 
static images, the contents of the moving image can efficiently and briefly be grasped. 

Furthermore, according to the apparatus for recording the moving image of the present invention, a 

10 video signal can be recorded in the recording medium, and representative images are extracted from the 
moving image. Then, static image information of the representative images is recorded into the recording 
medium, and consequently the recorded static image information is read out so as to be output by a 
display or a printer at high speed. 

Various other modifications will be apparent to and can be readily made by those skilled in the art 

15 without departing from the scope and spirit of this invention. Accordingly, it is not intended that the scope of 
the claims appended hereto be limited to the description as set forth herein, but rather that the claims be 
broadly construed. 

Claims 

1. A recording medium comprising: 

a moving image recording portion for recording a moving image having a plurality of cuts; and 
a management information recording portion for recording management information for managing 
said moving image recorded into said moving image recording portion; 
2s wherein said management information recording portion includes a first portion for storing first 

information indicating a position at which one of said plurality of cuts is changed to another one of said 
plurality of cuts in said moving image, and a second portion for storing second information indicating a 
priority of each of said plurality of cuts in said moving image. 

30 2. A recording medium according to claim 1 , wherein said first information is an address on said recording 
medium, and said second information includes a time length of each of said plurality of cuts, and a 
degree of the change of said moving image within each of said plurality of cuts. 

3. An apparatus for recording a moving image onto a recording medium, comprising: 

35 a management information generating means for receiving a moving image having a plurality of 

cuts, and for generating first information indicating the position at which one of said plurality of cuts is 
changed to another one of said plurality of cuts in said moving image, and second information 
indicating the priority of each of said plurality of cuts in said moving image, based on said moving 
image; 

40 a first recording means for receiving said moving image, and for recording said moving image into 

a recording medium; and 

a second recording means for receiving said first information and said second information 
generated by said management information generating means, and for recording said first information 
and said second information into said recording medium. 

45 

4. An apparatus according to claim 3, wherein said management information generating means includes: 

a cut-change detecting means for detecting the image existing at a position where one of said 
plurality of cuts is changed to another one of said plurality of cuts in said moving image; 

a first detecting means for detecting a time length of a cut including said detected image based on 
so said detected image; 

a second detecting means for detecting a degree of the change of said moving image within a cut 
including said detected image based on said detected image; and 

a third detecting means for detecting an address on said recording medium where said detected 
image is recorded. 

55 

5. An apparatus for generating a digest of a moving image, 

an input means for inputting a desired time length of a digest of a moving image having a plurality 
of cuts; 
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a receiving means for receiving management information for managing said moving image; 

an extracting means for extracting at least one cut from said plurality of cuts in said moving image, 
based on said desired time length and said management information; 

a determining means for determining the number of frames to be reproduced for each of said cuts 
extracted by said extracting means, based on said desired time length and said management 
information; and 

a selecting means for selecting an image of frame determined by said determining means for each 
of said cuts extracted by said extracting means. 

6. A system for generating a digest of a moving image, comprising: 

a generating means for generating a moving image having a plurality of frames, and for generating 
an operation signal in response to an input received by said generating means during generating said 
moving image; 

a priority assigning means for assigning a priority to each of said plurality of frames as a function 
of said operation signal; 

a selecting means for selecting at least one image of a plurality of images corresponding to said 
plurality of frames, based on said priority; and 

an output means for outputting said at least one image selected by said selecting means. 

7. A system according to claim 6, wherein said generating means includes a camera, and said input is 
supplied to said generating means by an operator of said camera. 

8. A system according to claim 6, further comprising; 

means for recording said moving image having said plurality of frames and said priority cor- 
responding to each of said plurality of frames into a recording medium; and 

means for reading said moving image having said plurality of frames and said priority correspond- 
ing to each of said plurality of frames from said recording medium. 

9. A system according to claim 6, further comprising: 

means for recording said moving image having said plurality of frames and said operation signal 
into a recording medium; and 

means for reading said moving image having said plurality of frames and said operation signal from 
said recording medium. 

10. A system according to claim 6, wherein said priority assigning means includes: 

means for storing a state of an image corresponding to a frame previous to an input current frame; 

means for receiving an input operation signal, and determining a state of an image corresponding 
to said input current frame as a function of said input operation signal and said state of said image 
corresponding to said previous frame; and 

means for determining the priority of said input current frame as a function of said state of said 
image corresponding to said input current frame. 

11. A system according to claim 6, wherein said priority assigning means includes: 

a plurality of first priority determining means, each of said plurality of first priority determining 
means including means for storing the state of an image corresponding to a frame previous to an input 
current frame, means for receiving an input operation signal and for determining the state of an image 
corresponding to said input current frame as a function of said operation signal and said state of said 
image corresponding to said previous frame, and means for determining a first priority of said input 
current frame as a function of said state of said image corresponding to said input current frame; 

a weight calculating means coupled to each of said plurality of first priority determining means, for 
calculating the weight for said first priority determined by each of said plurality of first priority 
determining means; and 

a second priority determining means for determining a second priority of said input current frame 
based on said respective first priorities which are weighted by said weight calculating means. 

12. A method for generating a digest of a moving image, comprising the steps of: 

generating a moving image having a plurality of frames; 

generating an operation signal in response to an input during generating said moving image; 



32 



EP 0 597 450 A2 



assigning a priority to each of said plurality of frames as a function of said operation signal; 
selecting at least one image of a plurality of images corresponding to said plurality of frames, 
based on said priority; and 

outputting said selected at least one image. 

13. A method according to claim 12, wherein said priority assigning step includes the steps of: 

storing the state of an image corresponding to a frame previous to an input current frame; 

receiving an input operation signal, and determining a state of an image corresponding to said 
input current frame as a function of said input operation signal and said state of said image 
10 corresponding to said previous frame; and 

determining a priority of said input current frame as a function of said state of said image 
corresponding to said input current frame. 

14. A method according to claim 12, wherein said priority assigning step includes the steps of: 

75 (a) determining a first priority corresponding to a current frame as a function of each of a plurality of 

input operation signals; 

(b) calculating a weight for each of said first priorities obtained by step (a); and 

(c) determining a second priority corresponding to said current frame based on said first priorities 
weighted by the step (b). 

so 

15. An apparatus for recording a moving image into a recording medium, comprising: 

a generating means for generating a moving image having a plurality of frames, and for generating 
an operation signal in response to an input received by said generating means during generating said 
moving image; 

25 a priority assigning means for assigning a priority to each of said plurality of frames as a function 

of said operation signal; 

a recording means for said moving image having said plurality of frames and said priority assigned 
to each of said plurality of frames into a recording medium. 

30 16. An apparatus for generating a digest of a moving image, comprising: 

a priority assigning means for receiving an operation signal generated during generating a moving 
image having a plurality of frames, and assigning a priority to each of said plurality of frames as a 
function of said operation signal; 

a selecting means for receiving said moving image, and for selecting at least one image of a 
35 plurality of images corresponding to said plurality of frames, based on said priority; and 

an output means for outputting said at least one image selected by said selecting means. 

17. An apparatus for generating a digest of a moving image, comprising: 

a motion vector detecting means for receiving a moving image having a plurality of frames, and for 
40 detecting a motion vector between a predetermined number of frames of said plurality of frames; 

a calculating means for calculating at least one of a value of a zooming factor, a value of a rotation 
vector, a change degree of said zooming factor between said predetermined number of frames, and a 
change degree of said rotation vector between said predetermined number of frames, based on said 
motion vector; 

45 a shot breakpoint detecting means for detecting a shot breakpoint of said moving image, based on 

at least one of said value of said zooming factor, said value of said rotation vector, said change degree 
of said zooming factor between said predetermined number of frames and said change degree of said 
rotation vector between said predetermined number of frames; 

a selecting means for selecting at least one image of a plurality of images corresponding to said 
so plurality of frames, based on said shot breakpoint; and 

an output means for outputting said at least one image selected by said selecting means. 

18. An apparatus according to claim 17, wherein said moving image having said plurality of frames is 
recorded in a recording medium, and said motion vector detecting means includes means for reading 

55 said moving image from said recording medium. 



19. An apparatus according to claim 17, wherein said calculating means includes means for recording at 
least one of said value of said zooming factor, said value of said rotation vector, said change degree of 
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said zooming factor between said predetermined number of frames, and said change degree of said 
rotation vector between said predetermined number of frames into a recording medium, and said shot 
breakpoint detecting means includes means for reading at least one of said value of said zooming 
factor, said value of said rotation vector, said change degree of said zooming factor between said 
5 predetermined number of frames, and said change degree of said rotation vector between said 
predetermined number of frames from said recording medium. 

20. A recording medium, comprising: 

a moving image recording portion for recording a moving image; and 
io a management information recording portion for recording at least one of camera operation 

information obtained by detecting a camera operation made by an operator during recording said 
moving image by the use of a camera, image processing information obtained by processing said 
moving image, and sensing information obtained by detecting a recording condition during recording 
said moving image by the use of a sensor provided in said camera. 

15 

21. An apparatus for generating a digest of a moving image, comprising: 

an information receiving means for receiving at least one of a camera operation information and an 
image processing information, said camera operation information being obtained by detecting a camera 
operation made by an operator during recording a moving image by the use of a camera, said image 
20 processing information being obtained by processing said moving image; 

a static image extracting means for detecting the time period from the recording start to the 
recording end based on at least one of said camera operation information and said image processing 
information, and extracting at least one static image of a plurality of static images included in said 
moving image recorded during said time period from the recording start to the recording end based on 
25 at least one of said camera operation information and said image processing information; and 

an output means for outputting said at least one static image extracted by said extracting means. 

22. An apparatus according to claim 21, wherein said information receiving means further receives a 
sensing information obtained by detecting a recording condition during recording said moving image by 

so the use of a sensor provided in said camera, and said static image extracting means extracts at least 
one static image of said plurality of static images included in said moving image recorded during said 
time period from the recording start to the recording end based on at least one of said camera 
operation information, said image processing information and said sensing information. 

An apparatus for recording a moving image onto a recording medium, comprising: 

an information acquiring means for acquiring at least one of a camera operation information and an 
image processing information, said camera operation information being obtained by detecting a camera 
operation made by an operator during recording a moving image by the use of a camera, said image 
processing information being obtained by processing said moving image; 

a specifying means for detecting the time period from the recording start to the recording end 
based on at least one of said camera operation information and said image processing information, for 
specifying at least one static image of a plurality of static images included in said moving image 
recorded during said time period from the recording start to the recording end based on at least one of 
said camera operation information and said image processing information, and for generating informa- 
tion on said specified at least one static image; and 

a recording means for recording said moving image and said information on said specified at least 
one static image into a recording medium. 

24. An apparatus according to claim 23, wherein said information acquiring means further acquires a 
so sensing information obtained by detecting a recording condition during recording said moving image by 

the use of a sensor provided in said camera, and said specifying means specifies at least one static 
image of said plurality of static images included in said moving image recorded during said time period 
from the recording start to the recording end based on at least one of said camera operation 
information, said image processing information and said sensing information. 

25. A method for generating a digest of a moving image, comprising the steps of: 

receiving at least one of a camera operation information and an image processing information, said 
camera operation information being obtained by detecting a camera operation made by an operator 

34 
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during recording a moving image by the use of a camera, said image processing information being 
obtained by processing said moving image; 

detecting the time period from the recording start to the recording end based on at least one of 
said camera operation information and said image processing information; 

extracting at least one static image of a plurality of static images included in said moving image 
recorded during said time period from the recording start to the recording end based on at least one of 
said camera operation information and said image processing information; and 

outputting said extracted at least one static image. 

A method according to claim 25, wherein said receiving step includes receiving a sensing information 
obtained by detecting a recording condition during recording said moving image by the use of a sensor 
provided in said camera, and said extracting step includes extracting at least one static image of said 
plurality of static images included in said moving image recorded during said time period from the 
recording start to the recording end based on at least one of said camera operation information, said 
image processing information and said sensing information. 
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